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CLASSIFIED LIST OF MECHANICAL EQUIPMENT 

Manufactured by Firms Represented in this Volume 



Abrasive Materials 

Norton Co. 
Accumulators 

Alliance Machine Co. 
Currier & Sons, Cyrus 
Hardie-Tynes Manufacturing Co. 
Wood & Co., R. D. 
Worthington, Henry R. 

Aerial Tramways 

(See Tramways, Wire Rope) 

Air Brakes, Compressors, etc, 

(See Brakes, Compressors, etc.. 
Air) 

Air Lift Pumping Systems 

Ingersoll-Rand Co. 

National Brake & Electric Co. 

Air Tanks and Cylinders 

(See Receivers, Air) 

Air Washers 

American Blower Co. 
Spray Engineering Co. 
Sturtevant Co., B. F. 
Webster & Co., Warren 

Alarms, Low Water 

Hills-McCanna Co. 
Lunkenheimer Co. 

Alloys 

A lax Metal Co. 
Allan & Son, A. 
Aluminum Co. of America 
Bayonne Casting Co. 
Lumen Bearing Co. 

Alternators 

(See Generators, Electric) 

Aluminum, Ingot 

Aluminum Co. of America 

Aluminum, Sheet 

Aluminum Co. 



of America 



Aluminum Castings, Wire, etc 

(See Castings, Wire, etc., Alum- 
inum) 

Alundum 

(See Grinding Wheels) 

Ammonia Condensers, Fittings, etc. 

(See Condensers, Fittings, etc., 
Ammonia) 

Antl-Frlction Metals 

(See Metals, Anti-Friction) 
Anvil Blocks 

Hooven, Owens, Rentschler Co. 

Arc Lamps 

(See Lamps, Arc) 

Arches, Fire Door 

Monarch Boiler Arch Co. 

Arches, Ignition (Flat Suspended) 

Illinois Stoker Co. 
Green Engineering Co. 
Laclede-Christy Clay Products 
Co. 

Arches, Rear Combustion Chamber 

Monarch Boiler Arch Co. 

Asbestos Products 

Keasbey Co., Robert A. 



Ash Handling Systems, Pneumatic 

Green Engineering Co. 
Automobiles 

Nordyke & Marmon Co. 

Babbitt Metal 

A lax Metal Co. 

Allan & Son. A. 

Lumen Bearing Co. 
Balanced Main Valves 

(See Valves, Balanced Distribu- 
tion) 
Ball Bearings 

(See Bearings, Ball) 
Ball Cranks 

Cincinnati Ball Crank Co. 
Ball Gages 

Atlas Ball Co. 
Balls, Brass and Bronte 

Auburn Ball Bearing Co. 

Lunkenheimer Co. 
Balls, Steel 

Atlas Ball Co. 

Auburn Ball Bearing Co. 

New Departure Manufacturing 
Co. 
Ballast Unloaders 

(See Unloaders, Ballast) 
Band Saw Tools 

(See Tools, Band Saw) 

Barometers 

Tagliabue Manufacturing Co., 
C. J. 
Barometric Condensers 

(See Condensers, Barometric) 
Barrels, Tumbling 

Mohr & Sons, John 

Royersford Foundry & Machine 

Bars, Grate 

(See Grates and Grate Bars) 

Bearing Metals 

(See Metals, Bearing) 
Bearing Testing Machines 

Olsen Testing Machine Co., Tinius 

Riehle Bros. Testing Machine Co. 
Bearings, Ball 

Auburn Ball Bearing Co. 

Hess-Bright Manufacturing Co. 

New Departure Manufacturing 
Co. 

Rhineland Machine Works Co. 
Bearings, Bronse 

Aiax Metal Co. 

Allan & Son, A. 

American Brass Co. 

Lumen Bearing Co. 

Metaline Co. 
Bearings, Die-Cast 

Ajax Metal Co. 
Bearings. Oilless 

Metaline Co. 
Bearings, Roller 

Hyatt Roller Bearing Co. 

Royersford Foundry & Machine 
Co. 
Bearings, Self-Oiling 

American Tool & Machine Co. 

Brown Co., A. & F. 
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CLASSIFIED INDEX 



Boring; and Turning: Mills, Vertical 

Cincinnati Planer Co. 

Detrick & Harvey Machine Co. 
Boring: Machines, Horizontal and 
Vertical 

Detrick & Harvey Machine Co. 

Mitts & Merrill 
Boxes, Fibre 

American Vulcanized Fibre Co. 
Braces, Sewer and Trench 

Duff Manufacturing Co. 
Brackets, Lamp 

McCrosky Reamer Co. 
Braiding: Machines 

New England Butt Co. 
Brakes, Air 

National Brake & Electric Co. 
Brass and Copper 

American Brass Co. 

Bridgeport Brass Co. 

Lumen Bearing Co. 
Brass Specialties 

American Brass Co. 

Hill Pump Valve Co. 

Lunkenheimer Co. 
Brass- Working: Machine Tools 

(See Tools, Brass-Working Ma- 
chine) 
Brick, Fire 

Laclede-Christy Clay Products 
Co. 

Brick Making: Machinery 

Chambers Brothers Co. 
Brldg-es 

Riter-Conley Manufacturing Co. 
Bridges, Stocking: and Reclaiming: 

(See Tramways, Bridge) 
Brldgre Machinery 

Currier & Sons, Cyrus 
Bridge Tramways 

(See Tramways, Bridge) 
Rrlquettlng Machines 

Chambers Brothers Co. 
Buckets, Elevator 

Caldwell & Son Co., H. W. 

Illinois Malleable Iron Co. 

Link-Belt Co. 

Robins Conveying Belt Co. 

Stephens-Adamson Mfg. Co. 

Weller Manufacturing Co. 
Buckets, Grab 

Brown Hoisting Machinery Co. 

Clyde Iron Works 

Hunt Co., Inc., C. W. 

Link-Belt Co. 

Robins Conveying Belt Co. 
Buckets, Self-Dumping 

Brown Hoisting Machinery Co. 

Clyde Iron Works 

Hunt Co., Inc., C. W. 
Bull Ring: Metal 

Ajax Metal Co. 

Allan & Son, A. 
Bulldozers 

Ajax Manufacturing Co. 

Vulcan Engineering Sales Co. 

Williams, White & Co. 

Wood & Co., R. D. 
Burners, Gas 

Chicago Flexible Shaft Co. 
Burners, OH 

Chicago Flexible Shaft Co. 

Lunkenheimer Co. 

Petroleum Iron Works Co. 

Spray Engineering Co. 

Weller Manufacturing Co. 
Burring: Machines 

Ajax Manufacturing Co. 



Cable, Wire 

(See Rope, Wire) 
Cables, Electrical 

(See Wire and Cables, Electrical) 
Cableways, Wire 

(See Tramways, Wire Rope) 
Cable Railways 

(See Railways, Cable) 
Cabling: Machines 

New England Butt Co. 
Calendering- and Embossing Ma- 
chines 

Currier & Sons, Cyrus 
Calorimeters 

American Steam Gauge & Valve 
Mfg. Co. 
Carbonizing 

Williams & Co., J. H. 
Carriers, Cash and Package 

Lamson Co. 
Carriers, Pick- Up and Delivery 

Lamson Co. 
Carriers, Pneumatic 

(See Tubes, Pneumatic) 
Carriers and Elevators, Frelgrht, 
Continuous 

Gifford-Wood Co. 

Link-Belt Co. 

Otis Elevator Co. 

Robins Conveying Belt Co. 

Stephens-Adamson Mfg. Co. 

Weller Manufacturing Co. 

Cars, Dump 

Hunt Co., Inc., C. W. 

Weller Manufacturing Co. 
Cars, Industrial Railway 

Badger & Sons Co., E. B. 

Hunt Co., Inc., C. W. 

Link-Belt Co. 

Stephens-Adamson Mfg. Co. 
Cars, Motor 

Hunt Co., Inc., C. W. 
Carton Sealing: Machines 

(See Sealing Machines, Carton) 
Case Hardening: 

Chicago Flexible Shaft Co. 

Williams & Co., J. H. 

Cash and Package Carriers 

(See Carriers, Cash and Package) 
Casing:, Steam Pipe 

(See Covering, Steam Pipe) 
Castings, Aluminum 

Aluminum Co. of America 
D'Este Co., Julian 
Lunkenheimer Co. 

Casting's, Brass and Bronze 

Ajax Metal Co. 
Allan & Son, A. 
American Tool & Machine Co. 
Badger & Sons Co., E. B. 
Bayonne Casting Co. 
Burhorn Co., Edwin 
Darling Pump & Mfg. Co., Ltd. 
D'Este Co., Julian 
Illinois Malleable Iron Co. 
Kelly & Jones Co. 
Lumen Bearing Co. 
Lunkenheimer Co. 
McCord Manufacturing Co. 
Marshall Foundry Co. 
Pittsburgh Valve, Foundry & 
Construction Co. 

Castings, Die-Molded 

Ajax Metal Co. 
American Brass Co. 
Veeder Manufacturing Co. 

Casting's, Iron 

American Tool & Machine Co 
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Clevis, Nuts 

(See Nuts, Clevis) 
Clipping Machines 

Chicago Flexible Shaft Co. 
Clutches, Friction 

American Tool & Machine Co. 

Brown Co., A. & F. 

Caldwell & Son Co., H. W. 

Chambers Brothers Co. 

Falls Clutch & Machinery Co. 

Gifford-Wood Co. 

Hill Clutch Co. 

Link-Belt Co. 

Reeves Pulley Co. 

Stephens-Adamson Mfg. Co. 

Weller Manufacturing Co. 

Wood's Sons Co., T. B. 
Clutch Leathers 

(See Leathers, Automobile) 
Coal and Ash Handling: Machinery 

Brown Hoisting Machinery Co. 

Caldwell & Son Co., H. W. 

GifTord-Wood Co. 

Green Engineering Co. 

Hunt Co., Inc., C. W. 

Illinois Stoker Co. 

Link-Belt Co. 

Robins Conveying" Belt Co. 

Stephens-Adamson Mfg. Co. 

Weller Manufacturing Co. 
Coal Cleaners 

Pennsylvania Crusher Co. 
Coal Crushers 

Hunt Co., Inc., C. W. 

Link-Belt Co. 

Pennsylvania Crusher Co. 

Robins Conveying Belt Co. 

Stephens-Adamson Mfg. Co. 

Vulcan Iron Works 

Williams Patent Crusher & Pul- 
verizer Co. 
Coal Mining Machinery 

Ingersoll-Rand Co. 
Coaling Stations, Locomotive 

Brown Hoisting Machinery Co. 

Hunt Co., Inc., C. W. 

Link-Belt Co. 

Williams, White & Co. 
Colls, Pipe 

Best Manufacturing Co. 

National Pipe Bending Co. 

Pittsburgh Valve, Foundry & 
Construction Co. 

Vogt Machine Co., Henry 
Coffee Mill Machinery 

Nordyke & Marmon Co. 
Cocks, Air and Gage 

American Steam Gauge & Valve 
Mfg. Co. 

Crane Co. 

Detroit Lubricator Co. 

Hills-McCanna Co. 

Jenkins Bros. 

Kelly & Jones Co. 

Lunkenheimer Co. 

McNab & Harlin Manufacturing 
Co. 

Nason Manufacturing Co. 

Penberthy Injector Co. 



Cocks, Three-way and Four-way 

American Steam Gauge & Valve 
Mfg. Co. 

Best Manufacturing Co. 

Crane Co. 

Homestead Valve Manufacturing 
Co. 

Lunkenheimer Co. 

McNab & Harlin Manufacturing 
Co. 

National Tube Co. 

Pittsburgh Valve, Foundry & 
Construction Co. 

Pratt & Cady Co. 
Coke Oven Machinery 

Alliance Machine Co. 

Brown Hoisting Machinery Co. 
Cold Saw Cuttlng-Off Machines 

(See Cuttlng-Off Machines, Cold 
Saw) 
Cold Storage Insulation 

Armstrong Cork Co. 

Keasbey Co., Robert A. 
Cold Storage Plants 

De La Vergne Machine Co. 
Collars, Shafting 

Caldwell & Son Co., H. W. . 

Hill Clutch Co. 

Wood's Sons Co., T. B. 
Collectors, Dust 

Knickerbocker Co. 

Sturtevant & Co., B. F. 

Collets 

McCrosky Reamer Co. 
Columns and Bases, Structural 

Marshall Foundry Co. 
Combustion Chamber Arches 

(See Arches, Combustion Cham- 
ber) 
Compressors, Air 

Blake & Knowles Steam Pump 
Works 

Devine Co., J. P. 

Goulds Manufacturing Co. 

Hardie-Tynes Manufacturing Co. 

Hooven, Owens, Rentschler Co. 

Ingersoll-Rand Co. 

Nash Engineering Co. 

National Brake & Electric Co. 

Nordberg Manufacturing Co. 

Otto Gas Engine Works 

Roots Co., P. H. & F. M. 

Worthington, Henry R. 
Compressors, Compound Air 

Ingersoll-Rand Co. 

National Brake & Electric Co. 

Nordberg Manufacturing Co. 
Compressors, Gas 

Blake & Knowles Steam Pump 
Works , ^ 

Hardie-Tynes Manufacturing Co. 

Hoovens, Owens, Rentschler Co. 

Ingersoll-Rand Co. # _ 

National Brake & Electric Co. 

Nordberg Manufacturing Co. 

Roots Co., P. H. & F. M. 
Concrete Mixing Machines 

(See Mixers, Concrete) 
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CLASSIFIED INDEX 



IX 



Illinois Malleable Iron Co. 

Jefferson Union Co. 

Kelly & Jones Co. 

Lunkenheimer Co. 

McNab & Harlin Manufacting Co. 

Mark Manufacturing Co. 

National Tube Co. 

Pittsburgh Valve, Foundry & 

Construction Co. 
Pratt & Cady Co. 

Coupling** Shaft 

American Tool & Machine Co. 
Brown Co., A. & F. 
Caldwell & Son Co., H. W. 
Falls Clutch & Machinery Co. 
Hill Clutch Co. 
Nordyke & Marmon Co. 
Royersford Foundry & Machine 

Co. 
Weller Manufacturing" Co. 
Wood's Sons Co., T. B. 
Coupling?*, Union 
(See Unions) 

Coupling*, Universal Joint 

Chicago Flexible Shaft Co. 
Wood's Sons Co., T. B. 
Covering, Boiler 

Armstrong Cork Co. 
Keasbey Co., Robert A. 

Covering, Pipe and Tank 

Armstrong Cork Co. 
Keasbey Co., Robert A. 

Covering, Steam Pipe 

American District Steam Co. 
Armstrong Cork Co. 
Keasbey Co., Robert A. 
Wyckoff & Son Co., A. 

Cranes, Electric Travelling 

Alliance Machine Co. 
Brown Hoisting Machinery Co. 
Hunt Co., Inc., C. W. 
Northern Engineering Works 

Cranes, Gantry- 
Alliance Machine Co. 
Brown Hoisting Machinery Co. 
Link-Belt Co. 
Northern Engineering Works 

Cranes* Hand Power 

Brown Hoisting Machinery Co. 
Clyde Iron Works 
Currier & Sons, Cyrus 
Northern Engineering Works 
Vulcan Engineering Sales Co. 

Cranes, Hydraulic 

Alliance Machine Co. 
Wood & Co., R. D. 

Cranes, Jib 

Alliance Machine Co. 

Brown Hoisting Machinery Co. 

Northern Engineering Works 

Vulcan Engineering Sales Co. 

Wood & Co., R. D. 
Cranes, Locomotive 

Brown Hoisting Machinery Co. 

Link-Belt Co. 

Northern Engineering Works 
Cranes, Pillar 

Brown Hoisting Machinery Co. 

Currier & Sons, Cyrus 

Northern Engineering Works 
Cranes, Portable 

Brown Hoisting Machinery Co. 

Clyde Iron Works 
Crushers, Hammer 

Pennsylvania Crusher Co. 

Williams Patent Crusher & Pul- 
verizer Co. 
Crushers, Jaw 

Pennsylvania Crusher Co. 



Crushers, Roll 

Chambers Brothers Co. 
Pennsylvania Crusher Co. 

Crushing and Grinding Machinery 

Chambers Brothers Co. 
Nordyke & Marmon Co. 
Pennsylvania Crusher Co. 
Williams Patent Crusher & Pul- 
verizer Co. 

Crystolon 

(See Grinding Wheels) 
Cupolas 

Bigelow Co. 

Mohr & Sons, John 

Northern Engineering Works 

Cups, Oil and Grease 

(See Oil and Grease Cups) 

Cutters, Paper Tube 

Knowlton, M. D. ' 

Cutters, Pipe and Tube 

Mark Manufacturing Co. 

Toledo Pipe Threading Machine 
Co. 
Cutting Machines, Paper and Card- 
board 

Knowlton Co., M. D. 
Cutting-Ofl* Machines, Cold Saw 

Vulcan Engineering Sales Co. 
Cyclometers 

Veeder Manufacturing Co. 
Cylinders, Pump 

(See Well Supplies and Tools) 



Damper Regulators 

(See Regulators, Damper) 
Derricks and Derrick Fittings 

Brown Hoisting Machinery Co. 

Clyde Iron Works 
Destructors, Refuse 

Power Specialty Co. 
Die Blocks 

Braeburn Steel Co. 

Colonial Steel Co. 
Die Making 

Colonial Steel Co. 
Die Sinkers 

Bliss Co., E. W. 
Die Stocks 

(See Stocks and Dies) 
Dies, Punching 

Bliss Co., E. W. 

Mossberg Co., Frank 
Dies, Screw and Thread Cutting 

Geometric Tool Co. 

Ideal Tool & Manufacturing Co. 

Jones & Lamson Machine Co. 

Modern Tool Co. 
Dies, Self-Opening 

Geometric Tool Co. 

Ideal Tool & Manufacturing Co. 

Jones & Lamson Machine Co. 

Modern Tool Co. 
Dies, Sheet Metal Working 

Bliss Co., E. W. 

Mossberg Co., Frank 
Dies, Stamping 

Bliss Co., E. W. 

Mossberg Co., Frank 
Digesters 

American Process Co. 

Bigelow Co. 
Dlgestors, Pulp 

Hooven, Owens, Rentschler Co. 

Petroleum Iron Works Co. 

Discs, Rubber 

(See Gaskets) 
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Reeves Pulley Co. 
Sturtevant Co., B. F. 
Engines, Gridiron Valve 

Mcintosh & Seymour Co. 
Engines, High Speed 

American Blower Co. 
American Engine A Electric Co. 
Ball Engine Co. 
Buckeye Engine Co. 
Fitchburg Steam Engine Co. 
Mcintosh & Seymour Co. 
Nordberg Manufacturing Co. 
Skinner Engine Co. 
Sturtevant Co., B. F. 
Troy Engine & Machine Co. 
Engines, Hoisting; 

Brown H'oisting Machinery Co. 
Clyde Iron Works 
Hardie-Tynes Manufacturing Co. 
Hunt Co., Inc., C. W. 
Morris Machine Works 
Nordberg Manufacturing Co. 
Otto Gas Engine Works 
Vulcan Iron Works 

Engines, Oil 

Busch-Sulzer Bros. -Diesel Engine 
Co. 

De La Vergne Machine Co. 

Falk Co. 

Lyons Atlas Co. 

Otto Gas Engine Works 
Engines, Poppett Valve, for Super- 
heated Steam 

Nordberg Manufacturing Co. 
Engines, Pumping 

Hooven, Owens, Rentschler Co. 

Morris Machine Works 

Nordberg Manufacturing Co. 

Otto Gas Engine Works 

Wetherill & Co., Inc., Robt. 

Wood & Co., R. D. 

Worthington, Henry R. 
Engines, Steam 

American Blower Co. 

American Engine & Electric Co. 

Ball Engine Co. 

Buckeye Engine Co. 

Clyde Iron Works 

Detroit Stoker Co. 

Fitchburg Steam Engine Co. 

Green Fuel Economizer Co. 

Hardie-Tynes Manufacturing Co. 

Hooven, Owens, Rentschler Co. 

Mcintosh & Seymour Co. 

Morris Machine Works 

Nordberg Manufacturing Co. 

Providence Engineering Works 

Skinner Engine Co. 

Sturtevant Co., B. F. 

Troy Engine & Machine Co. 

Wetherill & Co., Inc., Robt 

Wheeler Condenser & Engineer- 
ing Co. 

Engines, Unlflow 

Nordberg Manufacturing Co. 

Escalators 

Otis Elevator Co. 

Evaporators 

Marshall Foundry Co. 

Excavating: Machinery 

Clyde Iron Works 
Marion Steam Shovel Co. 

Exhaust Fans 

(See Fans, Exhaust) 

Exhaust Heads 

Best Manufacturing Co. 
Boylston Steam Specialty Co. 
Crane Co. 

Pittsburgh Valve, Foundry & 
Construction Co. 



Sturtevant Co., B. F. 

Willcox Engineering Co., Inc. 
Exhaust Outlets 

Marshall Foundry Co. 
Exhausters, Gas 

American Blower Co. 

Green Fuel Economizer Co. 

Roots Co., P. H. & F. M. 

Sturtevant Co., B. F. 

Wilbraham-Green Blower Co. 
Expanding: Mandrels 

(See Mandrels, Expanding) 
Expansion Joints 

(See Joints, Expansion) 
Extracting: Apparatus 

Devine Co., J. P. 
Extractors, Grease 

(See Separators, Oil) 
Extractors, Tar 

Smith Gas Power Co. 
Extruded Metals 

(See Metals, Extruded) 

Faclng:s, Foundry 

United State Graphite Co. 
Fans, Automobile 

McCord Manufacturing Co. 
Fans, Electric 

American Blower Co. 
Green Fuel Economizer Co. 
Bobbins & Meyers Co. 
Sturtevant Co., B. F. 
Fans, Exhaust and Ventilating: 
American Blower Co. 
Green Fuel Economizer Co. 
Bobbins & Meyers Co. 
Sturtevant Co., B. F. 
Vulcan Iron Works 

Feed Water Circulators, Heaters, 
Regulators, etc. 

(See Circulators, Heaters, Regu- 
lators, etc., Feed Water) 
Feed Water Heaters and Purifiers 

(See Heaters and Purifiers, Feed 
Water) 

Ferrules 

Bridgeport Brass Co. 

American Vulcanized Fibre Co. 
Fibre, Vulcanised 

American Vulcanized Fibre Co. 
Fibre Shipping: Case Machinery 

Knowlton Co., M. D. 
Filters, Oil 

Bowser & Co., Inc., S. F. 

Koven & Brother, L. O. 

Richardson-Phenix Co. 
Filters, Water 

Fetta Water Softener Co. 

Kennicott Co. 

Koven & Brother, L. O. 

Loomis-Manning Filter Distrib- 
uting Co. 
Finishing: Machinery, Cloth 

Currier & Sons, Cyrus 
Fire Hydrants 

(See Hydrants, Fire) 
Fire Tube Boilers 

(See Boilers, Tubular) 
Fittings, Aluminum 

Aluminum Co. of America 
Fittings, Ammonia 

Crane v^o. 

De La Vergne Machine Co. 

Kelly & Jones Co. 

Lunkenheimer Co. 

Nason Manufacturing Co. 

Vogt Machine Co., Henry 



\ 
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Furnace*, Electric 

Ajax Metal Co. 
Furnaces, Gas 

Chicago Flexible Shaft Co. 

Hawley Down Draft Furnace Co. 

Koven & Brother, L. O. 
Furnace*, Melting 

Chicago Flexible Shaft Co. 

Hawley Down Draft Furnace Co. 

Koven & Brother, L. O. 
Furnaces, Oil 

Chicago Flexible Shaft Co. 

Hawley Down Draft Furnace Co. 

Ingersoll-Rand Co. 
Furnaces, Smokeless 

Detroit Stoker Co. 

Green Engineering Co. 

Hawley Down Draft Furnace Co. 

Illinois Stoker Co. 

Laclede-Christy Clay Product Co. 

Model Stoker Co. 

Murphy Iron Works 

O'Brien Boiler Works Co., John 



Gage Boards 

American Steam Gauge & Valve 
Mfg. Co. 

Gage Testers 

American Steam Gauge & Valve 
Mfg. Co. 

Gages, Ammonia 

American Steam Gauge & Valve 

Mfg. Co. 
Nason Manufacturing Co. 
Pratt & Cady Co. 
Gages, Differential Pressure 

American Steam Gauge & Valve 
Mfg. Co. 

Gages, Draft 

American Steam Gauge & Valve 

Mfg. Co. 
Tagliabue Manufacturing Co., 

C. J. 
Gages, Hydraulic 

American Steam Gauge & Valve 

Mfg. Co. 
Lunkenheimer Co. 

Gages, Pressure 

American Steam Gauge & Valve 

Mfg. Co. 
Goulds Manufacturing Co. 
Lunkenheimer Co. 

Gages. Rate of Flow 

Builders Iron Foundry 
Simplex Valve & Meter Co. 

Gages, Recording 

American Steam Gauge & Valve 

Mfg. Co. 
Builders Iron Foundry 
Lunkenheimer Co. 
Simplex Valve & Meter Co. 
Willcox Engineering Co., Inc. 
Gages, Surface, Depth, Dial, etc. 
Atlas Ball Co. 

Gages, Vacuum 

American Steam Gauge & Valve 

Mfg. Co. 
Lunkenheimer Co. 
Tagliabue Manufacturing Co., 

C. J. 

Gages, Water 

American Steam Gauge & Valve 

Mfg. Co. 
Crane Co. 

Detroit Lubricator Co. 
Jenkins Bros. 
Kelly & Jones Co. 
Lunkenheimer Co. 



McNab & Harlin Manufacturing 
Co. 

Penberthy Injector Co. 

Pratt & Cady Co. 
Gages, Water Level 

American Steam Gauge & Valve 
Mfg. Co. 

Simplex Valve & Meter Co. 
Galvanizing 

Illinois Malleable Iron Co. 

Koven & Brother, L. O. 
Gas Burners, Compressors, Engines, 
Exhausters, etc. 

(See Burners, Compressors, En- 
gines, Exhausters, etc., Gas) 
Gas Cleaning Plants 

Smith Gas Power Co. 

Wood & Co., R. D. 
Gas Line Materials 

Pittsburgh Valve, Foundry & 
Construction Co. 
Gas Plant Machinery 

Riter-Conley Manufacturing Co. 

Wood & Co., R. D. 
Gaskets 

American Vulcanized Fibre Co. 

Boston Belting Co. 

Crane Co. 

Goetze Gasket & Packing Co. 

Goodrich Co., B. F. 

Greene, Tweed & Co. 

Jenkins Bros. 

McCord Manufacturing Co. 

Power Specialty Co. 

Restein Co., Inc., Clement 
Gates, Blast 

American Blower Co. 

Best Manufacturing Co. 

Roots Co., P. H. & F. M. 

Sturtevant Co., B. F. 
Gates, Cut-Off 

Hunt Co., Inc., C. W. 

Link-Belt Co. 

Stephens-Adamson Mfg. Co. 
Gates, Flume, Head 

Jolly, J. & W. 
Gates, Sluice 

Best Manufacturing Co. 

Chapman Valve Manufacturing 
Co. 

Ludlow Valve Manufacturing Co. 

Pittsburgh Valve, Foundry St 
Construction Co. 

Wood & Co., R. D. 
Gear Cutting Machines 

Bilgram Machine Works 
Gear Shapers 

Fellows Gear Shaper Co. 
Gears, Cut 

Bilgram Machine Works 

Brown Co., A. & F. 

Caldwell & Son Co., H. W. 

Falk Co. 

Fellows Gear Shaper Co. 

Hill Clutch Co. 

Nordyke & Marmon Co. 

Northern Engineering Works 
Gears, Fibre 

American Vulcanized Fibre Co. 
Gears, Herringbone 

Falk Co. 
Gears, Molded 

Brown Co., A. & F. 

Caldwell & Son Co., H. W. 

Hardie-Tynes Manufacturing Ce. 

Hill Clutch Co. 
Weller Manufacturing Co. 
Gears, Steel 

Falk Co. 
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Wheeler Manufacturing Co., C. H. 

Heaters, Glue 

Nason Manufacturing: Co. 

Heaters and Purifiers, Feed Water 

Baragwanath & Son, Wm. 
Blake & Knowles Steam Pump 

Works 
National Pipe Bending Co. 
Wickes Boiler Co. 

Heating and Ventilating; Apparatus 

American Blower Co. 
Dunham Co., R. A. 
Green Fuel Economizer Co. 
Illinois Malleable Iron Co. 
Keeler Co., E. 
Smith Co., H. B. 
Sturtevant Co., B. F. 

Heating; Systems, Central Station 

American District Steam Co. 

Heating; Systems, Vacuum 

Dunham Co., C. A. 

Herringbone Gears 

(See Gears, Herringbone) 

High Speed Engine* 

(See Engines, High Speed) 

Hinges, Brass 

Root Co., C. J. 

Hogs 

Mitts & Merrill 

Hoisting and Conveying Machinery 

American Steel & Wire Co. 

Broderick & Bascom Rope Co. 

Brown Hoisting Machinery Co. 

Clyde Iron Works 

Gifford-Wood Co. 

Hardie-Tynes Manufacturing Co. 

Hunt Co., Inc., C. W. 

Leschen & Sons Rope Co., A. 

Link-Belt Co. 

Northern Engineering Works 

Otis Elevator Co. 

Robins Conveying Belt Co. 

Roebling's Sons Co., John A. 

Hoisting Engines 

(See Engines, Hoisting) 

Hoists, Belt 

Clyde Iron Works 

Hoists, Electric 

Alliance Machine Co. 

Brown Hoisting Machinery Co. 

Clyde Iron Works 

Hardie-Tynes Manufacturing Co. 

Hunt Co., Inc., C. W. 

Link-Belt Co. 

Northern Engineering Works 

Otis Elevator Co. 

Vulcan Iron Works 

Hoists, Gas and Gasoline 

Otto Gas Engine Works 

Hoists, Hand (Chain and Rope) 

Brown Hoisting Machinery Co. 
Clyde Iron Works 
Gifford-Wood Co. 
Hunt Co., Inc., C. W. 
Link-Belt Co. 

Hoists, Pneumatic 

Gifford-Wood Co. 
Ingersoll-Rand Co. 
Northern Engineering Works 
Vulcan Engineering Sales Co. 

Hoists, Skip 

Hunt Co., Inc., C. W. 

Otis Elevator Co. 

Robins Conveying Belt Co. 

Holders, Gas 

Koven & Brother, L. O. 



Riter-Conley Manufacturing Co. 
Wood & Co., R. D. 

Hones 

Norton Co. 

Hose, Air 

American Metal Hose Co. 

Boston Belting Co. 

Goodrich Co., B. F. 

Ingersoll-Rand Co. 

National Brake & Electric Co. 

Hose, Flexible Metal 

American Metal Hose Co. 

Hose, Linen 

Boston Belting Co. 
Goodrich Co., B. F. 
Rossendale-Reddaway Belting & 
Hose Co. 

Hose, Metal 

American Brass Co. 
American Metal Hose Co. 

Hose, Oil 

American Metal Hose Co. 
Boston Belting Co. 
Goodrich Co., B. F. 
Restein Co., Inc., Clement 

Hose, Rubber 

Boston Belting Co. 
Goodrich Co., B. F. 
Restein Co., Inc., Clement 

Hose, Steam 

American Metal H'ose Co. 
Boston Belting Co. 
Goodrich Co., B. F. 
Ingersoll-Rand Co. 
Restein Co., Inc., Clement 

Hose, Suction 

American Metal Hose Co. 
Boston Belting Co. 
Goodrich Co., B. F. 

Hose Attachments (Couplings, 
Bands, Holders, Clamps, etc.) 

Goodrich Co., B. F. 

Ingersoll-Rand Co. 

McNab & Harlin Manufacturing 

Co. 
National Brake & Electric Co. 

Hydrants, Fire 

Chapman Valve Manufacturing 

Co. 
Darling Pump & Mfg. Co., Ltd. 
Ludlow Valve Manufacturing Co. 
Pratt & Cady Co. 
Wood & Co., R. D. 

Hydraulic Jacks, Rams, Turbines, 
etc. 

(See Jacks, Rams, Turbines, etc., 
Hydraulic) 

Hydraulic Machinery 

Alliance Machine Co. 
Wood & Co., R. D. 

Hydrometers 

Tagliabue Manufacturing Co., 
C. J. 

Hygrometers 

Tagliabue Manufacturing Co., 
C. J. 



I- Beam Trolleys 

(See Trolleys, I-Beam ) 
Ice and Refrigeration Machinery 

De La Vergne Machine Co. 
Vogt Machine Co., Henry 
Ice Tools 

Caldwell & Son Co., H. W. 
Gifford-Wood Co. 
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Lathes, Brass 

Acme Machine Tool Co. 

American Tool & Machine Co. 

Warner & Swasey Co. 
Lathes, Chocking; 

Jones & Lamson Machine Co. 
Lathes, Shaft Turning: 

Fitchburg Machine Works 
Lathes, Turret 

Acme Machine Tool Co. 

American Tool & Machine Co. 

Jones & Lamson Machine Co. 

Warner & Swasey Co. 

Windsor Machine Co. 
Leather Belting:, Packing:, etc. 

(See Belting, Packing, etc., 
Leather) 
Leathers, Automobile 

Graton & Knight Mfg. Co. 

Jewell Belting Co. 
Leathers, Pump 

Graton & Knight Mfg. Co. 
Lightning- Arresters 

General Electric Co. 
Lining*, Hollow Stack 

Laclede-Christy Clay Products 
Co. 
Locomobiles 

Buckeye Engine Co. 

Locomotives, Compressed Air 

Ingersoll-Rand Co. 

Vulcan Iron Works 
Locomotives, Electric 

Brown Hoisting Machinery Co. 

Hunt Co., Inc., C. W. 

Robins Conveying Belt Co. 
Locomotives, Gasoline 

Vulcan Iron Works 
Locomotives, Steam 

Vulcan Iron Works 
Logging Machinery 

Clyde Iron Works 

Marion Steam Shovel Co. 

Lubricants 

Albany Lubricating Co. 

Texas Oil Co. 

United States Graphite Co. 

Lubricants, Roller and Ball Bearing: 

Royersford Foundry & Machine 
Co. 

Lubricators 

Albany Lubricating Co. 
Crane Co. 
Lunkenheimer Co. 

Lubricators, Force-Feed, Sight-Feed 

Detroit Lubricating Co. 
Greene, Tweed & Co. 
Hills-McCanna Co. 
Lunkenheimer Co. 
McCord Manufacturing Co. 
Madison-Kipp Lubricator Co. 
Pickering Governor Co. 
Richardson-Phenix Co. 

Lubricators, Hydrostatic, Sig:ht-Feed 

Detroit Lubricator Co. 
Lunkenheimer Co. 
Penberthy Injector Co. 



Machine Handles 

(See Handles, Machine) 
Machinery 

is classified under the headings 
descriptive of character thereof 
Machinists and Engineers 

American Tool & Machine Co. 

Bilgram Machine Works 

Brown Co., A. & F. 



Builders Iron Foundry 

Caldwell & Son Co., H. W. 

Currier & Sons, Cyrus 

D'Olier Centrifugal Pump & Ma- 
chine Co. 

Gifford-Wood Co. 

Hill Clutch Co. 

Nordyke & Marmon Co. 

Pittsburgh Valve, Foundry & 
Construction Co. 

Weller Manufacturing Co. 

Wood & Co., R. D. 
Machinists' Small Tools 

Atlas Ball Co. 

Williams Co., J. H. 
Mandrels, Expanding: 

McCrosky Reamer Co. 
Measures, Registering: 

(See Meters) 
Measuring: and Feeding: Machines 

Chambers Brothers Co. 
Measuring: and Mixing: Machines 

Conveying Weigher Co. 
Mechanical Draft Apparatus 

American Blower Co. 

Green Fuel Economizer Co. 

Sturtevant Co., B. F. 
Mechanical Stokers 

(See Stokers) 
Metal Bearing:*, Hose, Packing:, etc. 

(See Bearings, Hose, Packing, 
etc., Metal) 
Metallne 

Metaline Co. 
Metal Work, Plate 

Bigelow Co. 

Burhorn Co., Edwin 

Heine Safety Boiler Co. 

Keeler Co. 

Kennicott Co. 

Koven & Brother, L. O. 

Milwaukee Boiler Co. 

Mohr & Sons, John 

O'Brien Boiler Works Co., John 

Petroleum Iron Works Co. 

Riter-Conley Manufacturing Co. 

Struthers-Wells Co. 

Wetherill & Co., Inc., Robt. 

Willcox Engineering Co., Inc. 

Wood & Co., R. D. 
Metal Work, Sheet 

Badger & Sons Co., E. B. 

Bridgeport Brass Co. 

Mossberg Co., Frank 

Weller Manufacturing Co. 

Willcox Engineering Co., Inc. 
Metal Work, Stamped 

Bridgeport Brass Co. 

Mossberg Co., Frank 

Root Co., C. J. 

Willcox Engineering Co., Inc. 
Metals, Anti-Friction 

Ajax Metal Co. 

Allan & Son, A. 

Lumen Bearing Co. 

Metaline Co. 
Metals, Bearing: 

Ajax Metal Co. 

Allan & Son, A. 

American Brass Co. 

Lumen Bearing Co. 

Metaline Co. 
Metals, Extruded 

Aluminum Co. of America 

American Brass Co. 
Metals, Gear 

Ajax Metal Co. 

Lumen Bearing Co. 
Metals, White 

Ajax Metal Co. 

American Brass Co. 
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Packing;, Leather 

Graton & Knight Mfg. Co. 
Packing:, Metallic 

Allan & Son, A. 

Goetze Gasket & Packing Co. 

Keasbey Co., Robert A. 

Metallic Packing & Manufactur- 
ing Co. 

Power Specialty Co. 
Packing;, Robber 

Boston Belting Co. 

Goodrich Co., B. F. 

Jenkins Bros. 

Keasbey Co., Robert A. 

Restein Co., Inc., Clement 
Packing:, Rod (Piston and Valve) 

Allan & Son, A. 

Boston Belting Co. 

Goetze Gasket & Packing Co. 

Goodrich Co., B. F. 

Greene, Tweed & Co. 

Jenkins Bros. 

Keasbey Co., Robert A. 

Metallic Packing & Manufactur- 
ing Co. 

Power Specialty Co. 

Restein Co., Inc., Clement 
Packing:, Sheet 

Boston Belting Co. 

Crane Co. 

Goetze Gasket & Packing Co. 

Goodrich Co., B. F. 

Jenkins Bros. 

Keasbey Co., Robert A. 

Restein Co., Inc., Clement 
Paints, Graphite 

United States Graphite Co. 
Pan*, Grinding: 

Chambers Brothers Co. 

Pennsylvania Crusher Co. 
Paul, Vacuum 

Devine Co., J. P. 

Wheeler Condenser & Engineer- 
ing Co. 
Paper Rox Machinery 

Knowlton Co., M. D. 
Paper Mill Machinery 

Currier & Sons, Cyrus 
Penstocks 

Milwaukee Boiler Co. 

Petroleum Iron Works Co. 

Riter-Conley Manufacturing Co. 

Struthers-Wells Co. 
Petroleum Products 

Texas Co. 
Pick-Up and Delivery Carriers 

(See Carriers, Pick-Up and De- 
livery) 
Pile Drivers 

Clyde Iron Works 
Pile Drivers, Sheet 

Ingersoll-Rand Co. 
Pinions, Roll 

Seaman, Sleeth Co. 
Pipe, Cast Iron 

American District Steam Co. 

Builders Iron Foundry 

Pittsburgh Valve, Foundry & 
Construction Co. 

Wood & Co., R. D. 
Pipe, Galvanised 

National Tube Co. 
Pipe, Riveted Steel 

Best Manufacturing Co. 

Burhorn Co., Edwin 

Crane Co. 

Keeler Co., E. 

Kennicott Co. 

Koven & Brother, L. O. 

Milwaukee Boiler Co. 



Petroleum Iron Works Co. 
Riter-Conley Manufacturing Co. 
Struthers-Wells Co. 
Weller Manufacturing Co. 

Pipe, Steel 

Best Manufacturing Co. 

Crane Co. 

National Tube Co. 
Pipe, Welded and Seamless 

Best Manufacturing Co. 

Crane Co. 

National Tube Co. 

Pittsburgh Valve, Foundry & 
Construction Co. 
Pipe, Wood 

American District Steam Co. 

Wyckoff & Son Co., A. 
Pipe, Wrought Iron 

Best Manufacturing Co. 

Crane Co. 

Mark Manufacturing Co. 

National Tube Co. 
Pipe Rends and Pipe Bending* 

American District Steam Co. 

Best Manufacturing Co. 

Crane Co. 

National Pipe Bending Co. 

Pittsburgh Valve, Foundry & 
Construction Co. 

Pipe Colls, Covering:, Cutters, Fit- 
ting's, Joints, etc. 

(See Coils, Covering, Cutters, Fit- 
tings, Joints, etc., Pipe) 
Pipe Cutting: and Threading: Ma- 
chines 

Crane Co. 
Pipe Joint Clamps 

Yarnall- Waring Co. 
Pipe Joint Compound 

Crane Co. 

United States Graphite Co. 
Pipe Threading: Devices 

(See Thread Cutting Tools) 
Piston Valves 

(See Valves, Piston) 
Planer Attachments 

Cincinnati Planer Co. 

Planer Tools 

(See Tools, Planer) 

Planers, Metal 

Cincinnati Planer Co. 

Detrick & Harvey Machine Co. 

Planers, Open Side 

Detrick & Harvey Machine Co. 

Planers. Variable Speed 

Cincinnati Planer Co. 

Plate Glass Finishing: Machinery 

(See Glass Finishing Machinery, 
Plate) 

Plate Metal Work 

(See Metal Work, Plate) 

Plumbago 

(See Graphite) 

Pneumatic Conveying* Systems 

(See Conveying Systems, Pneu- 
matic) 
Pneumatic Despatch Tubes 

(See Tubes, Pneumatic Despatch) 

Pneumatic Pumping: Systems 

(See Air Lift Pumping Systems) 

Pneumatic Tools 

Ingersoll-Rand Co. 

Polishing* Machinery and Supplies 

Builders Iron Foundry 

Poppet Valve Engines 

(See Engines, Poppet Valve) 
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Pumps, Condensation, with Automa- 
tic Receivers 

Blake & Knowles Steam Pump 

Works 
Chicago Pump Co. 
Wheeler Manufacturing Co., C. H. 
Worthington, Henry R. 

Pumps, Deep Well 

Blake & Knowles Steam Pump 

Works 
Cameron Steam Pump Works, 

A. S. 
Darling Pump & Mfg. Co., Ltd. 
Deming Co. 
Douglas, W. & B. 
Goulds Manufacturing Co. 
Ingersoll-Rand Co. 
Morris Machine Works 
National Brake & Electric Co. 
Worthington, Henry R. 

Pumps, Dredging: 

Morris Machine Works 
Wood & Co., R. D. 

Pumps, Dry Vacuum 

(See Pumps, Vacuum) 

Pumps, Electric 

Cameron Steam Pump Works, 

A. S. 
Chicago Pump Co. 
Deming Co. 
Douglas, W. & B. 
Goulds Manufacturing Co. 
Morris Machine Works 
Quimby, Inc., William E. 
Wood & Co., R. D. 
Worthington, Henry R. 

Pumps, Hand 

Deming Co. 

Douglas, W. & B. 

Goulds Manufacturing Co. 

Pumps, Hydraulic Pressure 

Blake & Knowles Steam Pump 

Works 
Cameron Steam Pump Works, 

A. S. 
Goulds Manufacturing Co. 
Morris Machine Works 
Olsen Testing Machine Co., Tinius 
Riehl6 Bros. Testing Machine Co. 
Wood & Co., R. D. 
Worthington, Henry R. 

Pumps, Oil 

Blake & Knowles Steam Pump 

Works 
Bowser & Co., Inc., S. P. 
Cameron Steam Pump Works, 

A. S. 
Deming Co. 

Goulds Manufacturing Co. 
Quimby, Inc., William E. 
Richardson-Phenix Co. 
Roots Co., P. H. & F. M. 
Wood & Co., R. D. 
Worthington, Henry R. 

Pumps, Oil, Force Feed 

Detroit Lubricator Co. 
Greene, Tweed & Co. 
Hills-McCanna Co. 
Lunkenheimer Co. 
McCord Manufacturing Co. 
Madison-Kipp Lubricator Co. 
Pickering Governor Co. 
Richardson-Phenix Co. 

Pumps, Power 

Blake & Knowles Steam Pump 

Works 
Cameron Steam Pump Works, 

A. S. 
Deming Co. 
Douglas, W. & B. 
Goulds Manufacturing Co. 



Wood & Co., R. D. 

Worthington, Henry R. 
Pumps, Rotary 

Douglas, W. & B. 

Goulds Manufacturing Co. 

Roots Co., P. H. & P. M. 

Wilbraham-Green Blower Co. 
Pumps, Self-Registering: Hand and 
Power Driven 

Bowser Co., Inc., S. F. 

Pumps, Screw 

Quimby, Inc., William E'. 

Pumps, Spray 

Deming Co. 
Douglas, W. & B. 
Pumps, Steam 

Blake & Knowles Steam Pump 
Works 

Cameron Steam Pump Works, 
A. S. 

Morris Machine Works 

Nordberg Manufacturing Co. 

Wheeler Condenser & Engineer- 
ing Co. 

Wheeler Manufacturing Co., C. H. 

Worthington, Henry R. 

Pumps, Sump 

Chicago .Pump Co. 
Douglas, W. & B. 
Goulds Manufacturing Co. 
Morris Machine Works 
Quimby, Inc., William E. 
Wood & Co., R. D. 
Pumps, Tank 

Blake & Knowles Steam Pump 

Works 
Chicago Pump Co. 
Douglas, W. & B. 
Goulds Manufacturing Co. 
Quimby, Inc., William E. 
Wheeler Manufacturing Co., C. H. 
Wood & Co., R. D. 
Worthington, Henry R. 

Pumps, Turbine 

Cameron Steam Pump Works, 
A. S. 

Chicago Pump Co. 

D'Olier Centrifugal Pump & Ma- 
chine Co. 

Morris Machine Works 

Wheeler Condenser & Engineer- 
ing Co. 

Wood & Co., R. D. 

Worthington, Henry R. 
Pumps, Vacuum 

Blake & Knowles Steam Pump 
Works 

Cameron Steam Pump Works, 
A. S. 

Devine Co., J. P. 

Goulds Manufacturing Co. 

Nash Engineering Co. 

Nordberg Manufacturing Co. 

Roots Co., P. H. & F. M. 

Wheeler Condenser & Engineer- 
ing Co. 

Wheeler Manufacturing Co., C. H. 

Wilbraham-Green Blower Co. 

Worthington, Henry R. 

Punches, Hydraulic 

Alliance Machine Co. 
Williams, White & Co. 
Wood & Co., R. D. 

Punches, Multiple 

Bliss Co., E. W. 
Williams, White & Co. 
Wood & Co., R. D. 

Punches, Paper 

Knowlton Co., M. D. 
Punches, Power 

Bliss Co., E. W. 
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Rolls* Rubber Covered 

Boston Belting Co. 
Goodrich Co.. B. F. 

Rolls, Sand, Chilled and Steel 

Seaman, Sleeth Co. 

Roofing: 

Texas Co. 

Rope* Holstlng; 

Broderick & Bascom Rope Co. 
Clyde Iron Works 
Hunt Co., Inc., C. W. 
Leschen & Sons Rope Co., A. 
Roebling's Sons Co., John A. 
Spencer Wire Co. 

Rope, Manila, Sisal, Jute and Hemp 

Broderick & Bascom Rope Co. 
Leschen & Sons Rope Co., A. 

Rope, Transmission 

American Steel & Wire Co. 
Broderick & Bascom Rope Co. 
Caldwell & Son Co., H. W. 
Hunt Co., Inc., C. W. 
Leschen & Sons Rope Co., A. 
Roebling's Sons Co., John A. 
Spencer Wire Co. 
Weller Manufacturing Co. 
Rope, Wire 

American Steel & Wire Co. 
Broderick & Bascom Rope Co. 
Clyde Iron Works 
Leschen & Sons Rope Co., A. 
Roebling's Sons Co., John A. 
Spencer Wire Co. 

Rope Drives 

Brown Co., A. & F. 
Caldwell & Son Co., H. W. 
Falls Clutch & Machinery Co. 
Hill Clutch Co. 
Weller Manufacturing Co. 
Wood's Sons Co., T. B. 
Rubber Goods, Mechanical 
Boston Belting Co. 
Goodrich Co., B. F. 
Jenkins Bros. 
Restein Co., Inc., Clement 



Salt Making; Machinery 

Willcox Engineering Co., Inc. 

Sand Blast Apparatus 

De La Vergne Machine Co. 

Ingersoll-Rand Co. 

Lunkenheimer Co. 
Sand Mixing: Machines 

(See Mixing Machines, Sand) 
Sash Operating: Devices 

Drouve Co., G. 

Sawing: Machines, Metal 

Ajax Manufacturing Co. 
Vulcan Engineering Sales Co. 

Saws, Power Hack 

Vulcan Engineering Sales Co. 

Scales, Automatic 

Automatic Weighing Machine Co. 
Conveying Weigher Co. 
Richardson Scale Co. 
Screens, Revolving: 

Caldwell & Son Co., H. W. 
Link-Belt Co. 
Robins Conveying Belt Co. 
Stephens-Adamson Mfg. Co. 
Weller Manufacturing Co. 
Williams Patent Crusher & Pul- 
verizer Co. 

Screens, Shaking: 

Caldwell & Son Co., H. W. 
Link-Belt Co. 
Robins Conveying Belt Co. 
Stephens-Adamson Mfg. Co. 



Williams Patent Crusher & Pul- 
verizer Co. 

Screws, Machine 

American Screw Co. 
Screws, Wood, Iron, Brass, etc. 

American Screw Co. 

Screw Cutting: Dies 

(See Dies, Screw and Thread Cut- 
ting) 

Screw Jacks 

(See Jacks, Screw) 

Screw Machines, Automatic 

Windsor Machine Co. 

Screw Machines, Automatic, Multl- 



?Ie Spindle 
n" " * 



Windsor Machine Co. 

Screw Machines, Hand 

Acme Machine Tool Co. 
Jones & Lamson Machine Co. 
Warner & Swasey Co. 
Windsor Machine Co. 

Screw Steel 

Columbia Steel & Shafting Co. 
Union Drawn Steel Co. 
Wheelock, Lovejoy & Co. 

Sealing: Machines, Carton 

Automatic Weighing Machine Co. 

Separators, Ammonia 

De La Vergne Machine Co. 

Separators, Oil 

Baragwanath & Son, Wm. 
Boylston Steam Specialty Co. 
Crane Co. 

De La Vergne Machine Co. 
National Pipe Bending Co. 
Wheeler Condenser & Engineer- 
ing Co. 

Separators, OH and Gas 

Petroleum Iron Works Co. 

Separators, Steam 

American District Steam Co. 
Baragwanath & Son, Wm. 
Best Manufacturing Co. 
Boylston Steam Specialty Co. 
Crane Co. 
D'Este Co., Julian 
Hardie-Tynes Manufacturing Co. 
National Pipe Bending Co. 
Nicholson & Co., W. H. 
Pittsburgh Valve, Foundry St 
Construction Co. 

Set Collars 

(See Collars, Shafting) 

Sewage, Ejectors 

(See Pumps, Sump) 

Shaft Turning: Lathes 

(See Lathes, Shaft Turning) 

Shafting: 

American Tool & Machine Co. 
Brown Co., A. & F. 
Caldwell & Son Co., H. W. 
Columbia Steel & Shafting Co. 
Falls Clutch & Machinery Co. 
Hill Clutch Co. 
Nordyke & Marmon Co. 
Stephens-Adamson Mfg. Co. 
Union Drawn Steel Co. 
Weller Manufacturing Co. 
Wheelock, Lovejoy & Co. 
Wood's Sons Co., T. B. 

Shafting:, Flexible 

Chicago Flexible Shaft Co. 

Shakers, Pneumatic Sand 

Vulcan Engineering Sales Co. 

Shaking: Grates 

(See Grates, Shaking) 
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Squeezers, Hand and Power 
Vulcan Engineering Sales Co. 

Stacks, Steel 

(See Chimneys, Steel) 
Stack Linings, Hollow 

(See Linings, Hollow Stack) 

Stamps and Dies, Steel 

Bliss Co., E. W. 
Mossberg Co., Frank 

Stampings, Sheet Metal 

Mossberg Co., Frank 

Root Co., C. J. 

Willcox Engineering Co., Inc. 

Standplpes 

Kennicott Co. 

Petroleum Iron Works Co. 

Riter-Conley Manufacturing Co. 

Steam Engines, Separators, Shovels, 
Traps, etc. 

(See Engines, Separators, Shov- 
els, Traps, etc., Steam) 

Steam Heating Circulators 

(See Circulators, Steam Heating) 
Steam Specialties 

American Blower Co. 

American District Steam Co. 

Best Manufacturing Co. 

Boylston Steam Specialty Co. 

Crane Co. 

Davis Regulator Co., G. M. 

D'Este Co., Julian 

Foster Engineering Co. 

Golden- Anderson Valve Specialty 

Co. 
Hills-McCanna Co. 
Lunkenheimer Co. 
Morehead Manufacturing Co. 
Nason Manufacturing Co. 
Nicholson & Co., W. H. 
Penberthy Injector Co. 
Pittsburgh Valve, Foundry & 

Construction Co. 
Steel, Alloy 

Columbia Steel & Shafting Co. 
Wheelock, Lovejoy & Co. 

SteeL Bright Finished 

Columbia Steel & Shafting Co. 

Union Drawn Steel Co. 
Steel, Cold Drawn 

Colonial Steel Co. 

Columbia Steel & Shafting Co. 

Union Drawn Steel Co. 
Steel, Cold Rolled 

Columbia Steel & Shafting Co. 

Union Drawn Steel Co. 

Wheelock, Lovejoy & Co. 
Steel, Electrical Sheet 

Wheelock, Lovejoy & Co. 
Steel, High Speed 

Brae burn Steel Co. 

Colonial Steel Co. 

Wheelock, Lovejoy & Co. 
Steel, Hot and Cold Rolled Strip 

Wheelock, Lovejoy & Co. 
Steel, Nickel 

Colonial Steel Co. 

Union Drawn Steel Co. 
Steel, Open Hearth 

Braeburn Steel Co. 

Colonial Steel Co. 

Union Drawn Steel Co. 
Steel, Self-Hardening 

Braeburn Steel Co. 
Steel, Spring 

Braeburn Steel Co. 

Colonial Steel Co. 

Steel, Tool 

Braeburn Steel Co. 



Colonial Steel Co. 

Wheelock, Lovejoy & Cc 
Steel, Vanadium 

Colonial Steel Co. 

Union Drawn Steel Co. 
Steel Plate Construction 

Bigelow Co. 

Burhorn Co., Edwin 

Heine Safety Boiler Co. 

Keeler Co., E. 

Kennicott Co. 

Koven & Brother, L. O. 

Milwaukee Boiler Co. 

Mohr & Sons, John 

O'Brien Boiler Works Co., John 

Petroleum Iron Works Co. 

Riter-Conley Manufacturing Co. 

Struthers-Wells Co. 

Wetherill & Co., Inc., Robt. 

Wood & Co., R. D. 
Sterilisers 

Koven & Brother, L. O. 

Mohr & Sons, John 
Stills 

Milwaukee Boiler Co. 

Struthers-Wells Co. 
Stocks and Dies 

Crane Co. 

Mark Manufacturing Co. 

Toledo Pipe Threading Machine 
Co. 
Stokers 

Detroit Stoker Co. 

Green Engineering Co. 

Illinois Stoker Co. 

Laclede-Christy Clay Products 
Co. 

Model Stoker Co. 

Murphy Iron Works 
Stokers, Chain Grate 

Green Engineering Co. 

Illinois Stoker Co. 

Laclede-Christy Clay Products 
Co. 
Stokers, Inclined Grate 

Detroit Stoker Co. 

Model Stoker Co. 

Murphy Iron Works 
Stoves, Drying 

Drouve Co., G. 
Stoves, Hot Blast 

Mohr & Sons, John 
Strainers, Water 

Boylston Steam Specialty Co. 

Pittsburgh Valve, Foundry & 
Construction Co. 

Simplex Valve & Meter Co. 
Structural Steel Work 

Riter-Conley Manufacturing Co. 
Sugar Machinery 

Hooven, Owens, Rentschler Co. 

Wood & Co., R. D. 
Superheaters, Air 

Power Specialty Co. 
Superheaters, Steam 

Heine Safety Boiler Co. 

Power Specialty Co. 
Switches, Electric 

General Electric Co. 

National Brake & Electric Co. 
Switches and Frogs, Railroad 

Falk Co. 
Switchboards 

General Electric Co. 
Synchronous Converters 

(See Converters, Synchronous) 



Tachometers 

Veeder Manufacturing Co. 
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Treating Machines, Paper and Card- 
board 

Knowlton Co., M. D. 

Trolleys, I-Beam 

Brown Hoisting Machinery Co. 
Link-Belt Co. 

Northern Engineering Works 
Vulcan Engineering Sales Co. 

Trolley Wheels 

(See Wheels, Trolley) 

Tracks, Electric 

Elwell-Parker Electric Co. 

Tracks, Industrial 

Elwell-Parker Electric Co. 

Trucks, Railroad Freight 

Elwell-Parker Electric Co. 

Tube Cutters 

(See Cutters, Pipe and Tube) 

Tube Rolling Machines, for Paper 

Knowlton Co., M. D. 

Tubes, Boiler 

Mark Manufacturing Co. 
National Tube Co. 

Tubes, Condenser 

Aluminum Co. of America 
Badger & Sons Co., E. B. 
Bridgeport Brass Co. 
Tubes, Pneumatic Despatch 

Lamson Co. 

Tubing, Aluminum 

Aluminum Co. of America 

Tubing, Fibre 

American Vulcanized Fibre Co. 

Tubing, Flexible Metal 

American Metal Hose Co. 

Tubing, Iron and Steel 

Kelly & Jones Co. 

Tubing, Rubber 

Boston Belting Co. 
Goodrich Co., B. F. 

Tubing, Seamless, Brass and Copper 

American Brass Co. 
Best Manufacturing Co. 
Bridgeport Brass Co. 
Crane Co. 
Tubing, Seamless, Cold Drawn 
American Brass Co. 
Best Manufacturing Co. 
Bridgeport Brass Co. 
National Tube Co. 

Tubing, Seamless, Steel 

Best Manufacturing Co. 
National Tube Co. 

Tumbling Barrels 

(See Barrels, Tumbling) 

Turbines, Hydraulic 

Jolly, J. & W. 
Morris Co., I. P. 

Turbines, Steam 

General Electric Co. 
Sturtevant Co., B. F. 

Turbo-Generators 

General Electric Co. 
Sturtevant Co., B. F. 

Turnbuckles _ o _ _ 

Cleveland City Forge & Iron Co. 
Russell, Burdsall & Ward Bolt 
and Nut Co. 

Turntables 

Hunt Co., Inc., C. W. 
Northern Engineering Works 

Turrett Machines 

Acme Machine Tool Co. 
American Tool & Machine Co. 



Jones & Lamson Machine Co. 
Warner & Swasey Co. 
Windsor Machine Co. 



Unlflow Engines 

(See ILngines, Uniflow) 

Unions 

Best Manufacturing Co. 

Crane Co. 

Illinois Malleable Iron Co. 

Jefferson Union Co. 

Kelly & Jones Co. 

Lunkenheimer Co. 

McNab & Harlin Manufacturing 
Co. 

Mark Manufacturing Co. 

National Tube Co. 

Pittsburgh Valve, Foundry & 
Construction Co. 
Unloaders, Ballast 

Marion Steam Shovel Co. 
Upsetting Machines 

Ajax Manufacturing Co. 

Williams, White & Co. 



Vacuum Drying Apparatus 

(See Dryers, Vacuum) 
Vacuum Heating Systems 

(See Heating Systems, Vacuum) 
Vacuum Pans, Pumps, Traps, etc. 

(See Pans, Pumps, Traps, etc., 
Vacuum) 

Valve Balls 

Auburn Ball Bearing Co. 

Boston Belting Co. 

Goodrich Co., B. F. 

Lunkenheimer Co. 
Valve Boxes 

Darling Pump & Mfg. Co., Ltd. 

Illinois Malleable Iron Co. 

Ludlow Valve Manufacturing Co. 

Pratt, & Cady Co. 

Wood & Co., R. D. 
Valve Discs 

Allan & Son, A. 

American Vulcanized Fibre Co. 

Boston Belting Co. 

Goetze Gasket & Packing Co. 

Goodrich Co., B. F. 

Hills-McCanna Co. 

Jenkins Bros. 
Valves, Air, Automatic 

Davis Regulator Co., G. M. 

Dunham Co., C. A. 

Illinois Malleable Iron Co. 

Jenkins Bros. 

Smith Co., H. B. 
Valves, Air Operating 

National Brake & Electric Co. 
Valves, Air Relief 

Crane Co. 

Ludlow Valve Manufacturing Co. 

McNab & Harlin Manufacturing 
Co. 

Simplex Valve & Meter Co. 
Valves, Altitude 

Golden-Anderson Valve Specialty 
Co. 

Simplex Valve & Meter Co. 
Valves, Ammonia 

Crane Co. 

De La Vergne Machine Co. 

Jenkins Bros. 

Kelly & Jones Co. 

Ludlow Valve Manufacturing Co. 

Lunkenheimer Co. 

Nason Manufacturing Co. 

Pratt & Cady Co. 

Vogt Machine Co., Henry 
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National Tube Co. 
Nelson Valve Co. 
Penberthy Injector Co. 
Pittsburgh Valve, Foundry & 

Construction Co. 
Pratt & Cady Co. 

Valves, Hose 

Crane Co. 

Jenkins Bros. 

Ludlow Valve Manufacturing Co. 

Lunkenheimer Co. 

McNab & Harlin Manufacturing 

Co. 
National Tube Co. 
Nelson Valve Co. 
Pratt & Cady Co. 

Valves, Hydraulic 

Best Manufacturing Co. 
Chapman Valve Manufacturing 

Co. 
Crane Co. 

Ludlow Valve Manufacturing Co. 
McNab & Harlin Manufacturing 

Co. 
Nelson Valve Co. 
Pittsburgh Valve, Foundry & 

Construction Co. 
Wood & Co., R. D. 
Valves, Hydraulic Operating 
Best Manufacturing Co. 
Pittsburgh Valve, Foundry & 

Construction Co. 
Wood & Co., R. D. 

Valves, Piston 

American Balance Valve Co. 

Valves, Non-Return 

Crane Co. 

Davis Regulator Co., G. M. 
Foster Engineering Co. 
Golden-Anderson Valve Specialty 

Co. 
Jenkins Bros. 
Lunkenheimer Co. 
Nelson Valve Co. 
Pittsburgh Valve, Foundry & 

Construction Co. 

Valves, Plug 

Homestead Valve Manufacturing 

Co. 
Pittsburgh Valve, Foundry & 

Construction Co. 

Valves, Pop Safety 

American Steam Gauge & Valve 

Mfg. Co. 
Crane Co. 

Detroit Lubricator Co. 
Lunkenheimer Co. 
National Brake & Electric Co. 

Valves, Pump 

American Vulcanized Fibre Co. 
Boston Belting Co. 
Goodrich Co., B. F. 
Goulds Manufacturing Co. 
Hill Pump Valve Co. 
Jenkins Bros. 
Mark Manufacturing Co. 
Wood & Co., R. D. 

Valves, Radiator 

American District Steam Co. 

Crane Co. 

Detroit Lubricator Co. 

Jenkins Bros. 

Kelly & Jones Co. 

Lunkenheimer Co. 

McNab & Harlin Manufacturing 

Co. 
National Tube Co. 
Pratt & Cady Co. 

Valves, Reducing; 

American District Steam Co. 
Boylston Steam Specialty Co. 



Davis Regulator Co.. G. M. 

D'Este Co., Julian 

Dunham Co., C. A. 

Foster Engineering Co. 

Golden- Anderson Valve Specialty 

Co. 
National Brake & Electric Co. 

Valves, Regulating 

Boylston Steam Specialty Co. 

Crane Co. 

Davis Regulator Co., G. M. 

D'Este Co., Julian 

Foster Engineering Co. 

Golden-Anderson Valve Specialty 

Co. 
Lunkenheimer Co. 

Valves, Relief (Water) 

American Steam Gauge & Valve 

Mfg. Co. 
Crane Co. 
D'Este Co., Julian 
Foster Engineering Co. 
Golden-Anderson Valve Specialty 

Co. 
Ludlow Valve Manufacturing Co. 
Lunkenheimer Co. 
Wood & Co., R. D. 
Valves, Rubber 

Boston Belting Co. 
Valves, Safety 

American Steam Gauge & Valve 

Mfg. Co. 
Boylston Steam Specialty Co. 
Crane Co. 

Detroit Lubricator Co. 
Jenkins Bros. 
Lunkenheimer Co. 
McNab & Harlin Manufacturing 

Co. 
National Brake & Electric Co. 
National Tube Co. 
Pratt & Cady Co. 

Valves, Slide 

American Balance Valve Co. 

Valves, Steel (Superheated Steam) 

Best Manufacturing Co. 
Chapman Valve Manufacturing 

Co. 
Crane Co. 

Foster Engineering Co. 
Golden-Anderson Valve Specialty 

Co. 
Jenkins Bros. 

Ludlow Valve Manufacturing Co. 
Lunkenheimer Co. 
Nelson Valve Co. 
Pittsburgh Valve, Foundry & 

Construction Co. 
Pratt & Cady Co. 

Valves, Stop and Check 

Crane Co. 

Davis Regulator Co.', G. M. 
Foster Engineering Co. 
Golden-Anderson Valve Specialty 

Co. 
Jenkins Bros. 
Lunkenheimer Co. 
Nelson Valve Co. 
Pittsburgh Valve, Foundry & 

Construction Co. 
Pratt & Cady Co. 
Valves, Throttle 

Best Manufacturing Co. 

Crane Co. 

Detroit Lubricator Co. 

Golden-Anderson Valve Specialty 

Co. 
Jenkins Bros. 

Ludlow Valve Manufacturing Co. 
Lunkenheimer Co. 
McNab & Harttn Manufacturing 

Co. 



See Pages % and u for Index to Condensed Catalogues 
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BALL ENGINE CO. 

.llICJIfe-tAlYZ AJW OTGLB-VALVB E3K3SES: 

•Tarrr~*: »c*-au5K kigihbs; tatohm and 

.^K.i^v^it IH^ZfES* COHLISB^VALVH COMPOOTD 

BlGHr8B1MD CORLISS B3K5XBBS 

~~ *• i..iar» » • ' *j i.K;ni^iiahwi *hiB »*nipne from Ttiier four-*-^ 
r-v**«»r.»^ «•*</: ••-•* * "J** 'inffitM nun-let aching valve- gear, micii 
I.* *■••• ni."*f»— * Vi *;ie valves *hut *he imp cut— aaf af I2ie 
' »t m im-.-L-n •. - -;,« K.*ng *ip and dropping them. This praams -At 
t \* »•■*♦ .*»ti .•' r *.•••. *nd the valves are given the 
-*• \ ». ^m,^. .•.***. ..'v and tightness* 

j. t r- -!/•»•? '.— .•«, '/j 'j. p. Ui 11300 h.p. in the sngie- ci ' fiiMi er 

rir -*-.•» «\ • ■;»<»> 

*u» .- ^;- ..•* »-.v • 'j w/nomy and regulation and are -especially 




*T*GL£-VALVB AUTOMATIC BNGIHBS 

*****<«* <ni£]n»>*e n** -.n* r^jfuit of a long experience in bu ildin g engines for 
vU/*f rJ < «"••• <■* 7Vv vr*^p*norin»iesiOT and construction. Theregular- 
*i*»r» w*<i w>/in«»m / *r« *ii*' 'i»."»t of their type. 



1 Built in nizt-Hfrom 25 h.p. toSOOh.p. in the single-cylinder, tandem-com- 

j fjouaii and »:ro«ia- compound types. 

L- 
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Locomobiles 



BUCKEYE ENGINE COMPANY 

SALEM, OHIO 
STEAM ENGINES, GAS ENGINES AND LOCOMOBILES 



&&s& 



A self-contained Power Plant of Highest Efficiency. 

The Buckeye-mobile is a complete high-grade steam plant in a single compact 
unit. A compound engine mounted on the boiler produces power on less than 
10 lbs. of steam per horse power hour. This economy js obtained through the 
effectual utilization of high pressure superheated steam and by the elimination 
of radiation losses which are prevented by enclosing the cylinders, the super- 
heater and all piping, valves and fittings in the smoke hood through which the 
flue gases circulate before going to the stack. A pump, direct driven from the 
main engine, feeds the boiler through a feed water heater in the exhaust line. 

Buckeye-mobiles normally operate condensing, the air pump being driven by 
the main engine, but they show excellent economy when running non-condensing 
and should be so operated when the exhaust steam can be used for heating pur- 
poses. 

THE SUPERIORITY OF THE BUCKEYE-MOBILE. 

ECONOMY OF FUEL— From one to one and half pounds of coal (depending 
on the quality) produce a horse power hour, or a kilowatt hour is generated on 
1% to 2Y 2 lbs. of coal. 

EASY SUPERVISION— It is easily handled. The small quantity of fuel 
used reduces the labor of firing to a minimum. Every part is easily accessible. 

USES ANY FUEL — The Buckeye-mobile is a universal fuel user. Steam coal 
of all grades, fuel oil, gas or refuse may be utilized by proper modifications of the 
furnace. 

UNIVERSAL APPLICATION— It is suitable for all situations where a 
cheap reliable power is desired, such as electric stations, pumping plants, factor- 
ies, office buildings, irrigation plants and flour milk. 

DEPENDABILITY — Reliable operation is insured by its simplicity. There 
are but few moving parts and the nature of every element, for example, the re- 
movable corrugated furnace boiler, plain continuous tubular superheater, single 
piston valve engine, flanged valves, pipe fittings of steel and valveless vacuum 
pump, contributes to the verv lowest maintenance and depreciation costs. 

ECONOMY IN SMALL PLANTS— The usual small steam plant is noto- 
riously wasteful of fuel. The Buckeye-mobile, however, even in the smallest 
sizes, produces power on less fuel than the largest compound condensing plants 
of the usual design using saturated steam. 

TEST BEFORE SHIPMENT— Each machine is tested in the factory. The 
purchaser may witness the test and order the unit shipped only when all guaran- 
tees have been fully met. 

Built in nine sizes from 75 H. P. to 600 H. P. 

Complete information in Bulletin 10-B sent on request. 
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HMDIKTYNKS MANX FACTLTUXG 
COMPANY 

hJJ<MJN',HAM, ALABAMA 

^MHMf'f J»tt»ilWI»*», AUTOMATIC EMGMES, HOISTWG KHGUfBS, 
f^ji* .» Mmnt" »M> MOINU, 6LIDE VALVE EHGIHES, AIR 
^HMrK»n»hnHi», «W IAI, MACHINERY, HEAVY CASTINGS. 
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HEAVY DUTY CORLISS ENGINES 
Teagye Frame Type 

|ii»»iKtied for steam pressures of 150 lb. 
m mow, to run at moderate speeds. Built 
in mk'h ranging from 16 x 36 in., 114 i.h.p., 
lo ttt \tU) in., 1255 i.h.p. 

HEAVY DUTY CORLISS ENGINES 
m »» riri Ft— e Tt>e 

1 ,\^ <N»vc.r»^* *?r *K> denned for steam 
ixw,^ <v i.V lt\ or more, but maybe 
,v<o •«. v, >i *virr»fik-t.db3 hsfriber rotative 
v vwn ♦.vr ;r»r V*nc F~*me Machines. 
x ..-v -x.w "• itt >v^" il- 21 i-h.p., to 

/ \ <l| »|. )»Sl .J.J. 

**.*V« ^fKTfflT HIK COMJSS 

SKSOB 

' 'kjk, nivnnr^ >m ?M?»ftruul %T -snliafrfe for 
»»...»%nf»> t u-it%t nt»ms rhi^TOC muH^fsrate 
N.4....M ».r.-x^u>^ m iu n» **iuutrai?r a^ppffied 

-^ , iis^fRM ur «««rani :nj«s«nires 

• v > ». trs^ Mtti vmit u -abh^ r*mgrnrnig 



M -/iM*>*vMT .£Htt£S& B2HHHBES 



*<i*r» "nmar "Trim -ttW' 

■r, . . i *ti T7W i.h.p.. 



»,.. •»...! rugve .iaa lmp*tfiai 
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Steam Engines 



THE FITCHBURG STEAM ENGINE CO. 

FITCHBURG, MASS. 

MANUFACTURERS OF STEAM ENGINES FOR USE UNDER EVERY 
SORT OF CONDITION. 



•THE FITCHBURG"— DIRECT-CONNECTED— GIRDER BED 



Sizes 7" by 18* to 22' by 42\ Revolutions 80 to 250. 



D. Con. or 


Belted Girder Bed as above To 300 H.P. 


tt tt 


tt 


Tangye Bed as below ' 


1 800 


tt 


u u 


tt 


Tandem Girder ' 


' 300 


tt 


u tt 


tt 


Tandem Tangye ' 


' 800 


tt 


tt u 


tt 


Cross Girder ' 


' 750 


tt 


tt tt 


u 


Cross Tangye ' 


' 1500 


tt 


tt u 


tt 


High-Speed Horizontals ' 


' 250 


tt 


tt tt 


u 


Single Cylinder Vertical ' 


' 400 


tt 


tt tt 


u 


Steeple Comp'd Vertical ' 


' 400 


tt 


Details for 


any size given on application. 







•THE FITCHBURG"— DIRECT-CONNECTED— TANGYE BED 
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.:/ MiI/KjN CORLISb HEAVY fcLTY ENGINES WITH ONE-PIECE] 

*-,f DIRECT CONNECTION TO GENERATOR OR BELT DRIVE FO* 

ii*AVY MJU, SERVICE. 
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4. M ^» ui iu^Wu furwrtk*; built for high ste___ 
• ■ , ■■ i- *-i*4 « «» *t*tttive fovernor, imin-t, 

. ..., u ^c, fcK.-tuj^«i»c K>v steam velocity. 
..I..?; .*u.a. wStiUKkt tc ffearance small, redoc- 
» . .^l jjlc w>w._j> «^K'«*»wl by separate eccen- 
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Steam Engines 



THE HOOVEN, OWENS, RENTSCHLER 
COMPANY 



Tandem Compound Corliss Rolling Mill Engine 

TANDEM COMPOUND HAMILTON HIGH SPEED CORLISS ENGINE 

WITH VARIABLE SPEED VALVE GEAR 

This engine is equipped with positive driven valve gear and link motion with variable speed 
hand regulating cut-off mechanism and is arranged for direct connection to centrifugal pump or 
blower. It is provided with a fly ball governor, attached to a quick closing auxiliary throttle 
valve. The frame used in this engine is of same design as our heavy duty engine and the speed 
is usually from 125 to 175 RPM. 



Single Cylinder Direct-Connected Corliss Engine 

SINGLE CYLINDER AND COMPOUND HAM- 
ILTON HIGH SPEED CORLISS ENGINE WITH 
NON-RELEASING VALVE GEAR 

This engine is adapted for all speeds from 125 to 200 RPM. 
It is made from our regular Corliss patterns, with changes in 
the valve gears to meet the demand for higher speeds than are 
possible with the releasing gear and dash pots. m 

This engine is entirely in a class by itself and is different from 
the so-called "four valve engine." The valve movement is as 
near the regular Corliss movement as it is possible to make, 
without a hook and dash pot release. The mechanism is such 
that the valves move during the balanced period, giving high- 
est economy and least wear. The rocker arms, etc., are as 
light as possible consistent with strength, reducing inertia 
forces to a minimum. 

The valve stems are equipped with special spherical metallic 
packing of our own design (patented), eliminating the use of 
stuffing boxes. The entire valve gear sets close to the cylinder, 
as shown in the illustration. 

The governor used on this engine is of the shaft type (pat- 
ented) and is different from any other manufactured. It is 
arranged so that the governor weights, springs and eccentrics 
are in perfect gravity balance at all speeds, making it possible 
to equalize the- steam distribution in each end of the cylinder. 
Another feature of importance is that the spring is attached to 
the weight in such a manner that its force and the centrifugal 
force of the weight are nearly opposite, making the resultant 
force and the wear on the weight pin very small indeed. 

Every detail of our engines receives great care and is fully 
described in our bulletins issued at frequent intervals. 



23 Million Gallon High Duty 
Pumping Engine 
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Pumping Engines, Air Compressors, Hoists 



THE NORDBERG MFG. COMPANY 



NORDBERG PUMPING ENGINES: The photograph shows a Nordberif Pumping Engine, 
built for the Utah Copper Company, capacity 10,000 gallons per minute against 205 ft. head. 

The Nordberg Mfg. Company builds the highest duty compound, triple and quadruple expan- 
sion pumping engines with or without the Nordberg regenerative feed water heating system 
with which the highest steam economies in the world nave been obtained. 



NORDBERG COMPRESSORS: The above photograph shows a Nordberg horizontal rroivi eom- 
potxnd two-stage full Corliss Air Compressor. Besides full Corliss Cr>nvpressors, whi^h are built in 
the largest sizes and have shown, for example at the Champion Copper Co. Mine, the highest re- 
corded steam economy in the worid, the Nordberg Mfg, Company afoo build a line of small eom- 

presaors <":W'"Type) in eapac> 
rtie* from 300 ft. njp for belt 
chive. The eompTesaor* are 
eompaet.lv designed, foo*-proryf, 
enefo«erf and self-eon fa ined with 
automatic lubrication, 

HOISTS; This photograph 

shows the largest howt in the 
world, fnrmahed to the Tam- 
arack Mining Co .. Mien. The; 
Nordberg Mfg. Co. has made 
mors hoiats for great depthe 
than, all other builders in the 
V. %. combined. 
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Steam Engines 



PROVIDENCE ENGINEERING WORKS 

PROVIDENCE, R. I. 

RICE & SARGENT CORLISS ENGINES, SPECIAL MACHINERY AND 
MACHINE PARTS TO ORDER, REPAIRS TO ALL TYPES OF ENGINE, 
COMPLETE RECORDS, DRAWINGS AND PATTERNS OF IMPROVED 
GREENE ENGINE. 



The Rice & Sargent Corliss Engines are built in all usual types, for all purposes 
for which a high grade Corliss engine is required. They are built in all sizes, 
from 150 Hor^e Power to the largest desired. They are designed throughout for 
speeds considerably higher than are usual for other Corliss engines, making them 
especially suited to direct-connected electrical work. 

Rice & Sargent Corliss Engines are built in one grade only — the same patterns, 
material and workmanship are used on every engine as on those installed in some 
of the country's finest steam plants. 

Remarkable results have been obtained in a number of very accurate tests as 
regards steam consumption, regulation and mechanical efficiency. 

Bulletins describing the details of construction and the result of tests will be 
sent to anyone. 

Fully equipped separate departments — a competent engineering force — and a 
corpj of trained and efficient workmen is maintained to manufacture special 
machinery or machine parts of any nature to order. 
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Steam Engines 



TROY ENGINE & MACHINE CO. 

TROY, PENNSYLVANIA 
STEAM ENGINES OF THE CENTRE-CRANK TYPE EXCLUSIVELY 



Our standard products are given in the list below. Column B gives the maxi- 
mum usual pressure and Column C the number of sizes made. 



Stock Title 



Troy Vertical Automatic Engines 

Troy Horizontal Automatic Engines 

Troy Vertical Direct-Connected Engines. . . . 
Troy Horizontal Direct-Connected Engines . 

Troy Vertical Throttling Engines 

Troy Horizontal Throttling Engines 

Troy Vertical Low-Pressure Engines 

Troy Horizontal Low-Pressure Engines 



80-160 


13 


80-160 


8 


80-160 


13 


80-160 


8 


80-160 


14 


80-160 


9 


10- 40 


10 


10- 40 


6 



All the above are made either enclosed and self-oiling, or open with gravity lubrication. 
Sizes — a to ioo H. P. 

TROY SELF-OILING ENGINES 

The economy of operation and 
maintenance of Troy Self-Oiling En- 
gines is better than obtained in many 
common types of steam engines. 
The original design has proved ex- 
cellent and progressiveriess in im- 
portant details has made the Troy 
Engine gratifyingly successful. The 
following brief mention of construc- 
tion details are of interest. 

Balanced Valves that are built 
steam tight and remain steam tight. 
^ Neither loss by leakage nor expense 

Horizontal Automatic Type f or re pairs. 

for Belted Service j^g Connecting Rods, lessening 

the friction on the guides, thus saving power and 
securing longer life for the bearings. 

Patent Locking Device for the crank pin bolts, 
making accurate adjustment easy, and providing 
strength and security at this important point in the 
engine. 

A Self-Oiling System (patented) that thoroughly 
lubricates, saves oil and operates automatically. 
The bearings run in oil, minimizing wear, and the 
cost of lubrication is less. The oil pump and the 
check valve are designed especially for this service 
and are particularly strong features, as they should 
be. 

The Babbitt and the Brass used in bearings are 
made by Troy formulas which have been worked 
out to provide the most durable bearings. 

Automatic Governor Engines have a regulation 
which varies less than 2 per cent. 

Each order receives personal attention so as to 
adapt the engine in the nicest possible manner for 
the service it has to perform. This has particular 
importance when the engine has special details in 
construction for direct connected or similar work, 
Special Type of Vertical Throttling anc [ always insures the purchaser getting just the 
for D. C. to Fan or Blower equipment needed. 
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Steam Engines 



SKINNER ENGINE COMPANY 

ERIE, PA. 

Branches in 28 Cities 

BUILDERS OF HIGH GRADE AUTOMATIC ENGINES 



SKINNER ENGINES 
Side and Center Crank, Single Cylinder, Tandem and Cross Compound 

All Skinner Engines are equipped with steam-tight valves, and therefore main- 
tain their economy for years. 



A single-valve Skinner Engine will give better economy after six months' 
operation than any High Speed Four- Valve. 



The Skinner Double-Eccentric Compounds have established American records 
for economy. Two engines, tested fourteen months after starting, and without 
re-fitting of valves, showed the following economies, with 132 pounds steam 
pressure (saturated) and atmospheric exhaust 

400 H.P., 17.81 pounds per I.H.P. per hour. 

320 H.P., 18.13 pounds per I.H.P. per hour. 
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Oil Engines 



BUSCH-SULZER BROS.DIESEL 
ENGINE COMPANY 

ST. LOUIS, U. S. A. 
THE DIESEL ENGINE MANUFACTURERS 




These engines are the most economical prime movers known. 

Use crude or cheapest grade fuel oils or distillates. 

Do not require heating up to start — Have no electric or hot tube igniters. 

Combustion gradual — no explosion; fuel fed automatically from fuel tank into 
combustion chamber and amount injected governed by load on engine. 

Start cold and pick up full load in 2 or 3 minutes — stopped as readily — cut out 
stand-by losses — operate in parallel alternating or direct current generators. 

Over 70,000 H.P. built in the U. S. and in operation in various lines of industry 
in 26 States. 

Let us figure on your proposition — Record of tests of plants in operation for 
the asking. 
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LYONS ATLAS COMPANY 



ATLAS OZ. EXv£OTS ?£SSI& H^ 



&&rzLiZj:G *z>i Aar.f.tr v&risix^ cvci:\\nu n> tSc cw*;. v v£ SNN^ivwv^x vw 

We o5*r these cccmes on the merits they haw ^^hmv^i v^Oxsi m jhe >v*\*\v 
of o*sr customers, and guarantee derinue w*u«ts 

Our Bulletin Xo. 201-H contains much useful d&t* *»d mtewMm* w«\^«w- 
tion. 



450 B. H. P. Atfau Oil Rngin* 
Direct-connected to 375 K. V, A,, 6o-cycl* Alternator, 
Municipal Water Worlu end Electric Light Plant, iryan, Ohio 
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Internal Combustion Engines 



NATIONAL METER COMPANY 



NASH INTERNAL COMBUSTION ENGINES 

to operate on 

Illuminating Gas, Gasoline or Producer Gas 

Simple, Silent, and Efficient 

The valve mechanism of the NASH is external to the engine and conveniently 
placed so as to be under the eye of the attendant. Grouped with it, is the igni- 
tion timing device, the mechanically operated oiling system and the starting 
mechanism. 



All sizes of NASH engines are of the four cycle type and are fitted with 
throttling or hit and miss governors as may be selected or best suited to the 
conditions. 

The National Meter Company is the originator of the throttling governor for 
gas engines and the NASH was the first gas engine to be equipped with it. 

In regulation, the NASH Gas Engine is on a parity with that of the best 
steam engines. 

Due to its high economy, closeness of regulation and quietness of operation 
it meets a great range of power requirements. 

COMPARATIVE COST OP POWER OF VARIOUS TYPES OF ENGINES 



Type of Engine 



Simple Slide Valve Steam .... 
Compound Condensing Corliss 

Steam Turbine 

Oil Engine 

Nash Gas Engine 

Nash Gas Engine on Producer 

Gas 

Nash Gas Engine on Producer 

Gas 

Nash Gas Engine on Producer 

Gas 

Nash Gas Engine 

Nash Gasoline Engine . . 
Electric Power 



Fuel 



Bituminous Coal 
Bituminous Coal 
Bituminous Coal 
Fuel Oil 
Natural Gas 

Coke 

.Lignite 

[Anthracite Buck 
Illuminating Gas 
Gasoline 



Price 



$3 50 per ton 
3.00 per ton 

3 00 per ton 
.036c. per gal. 
25c. per M. 

5.00 per ton 

1.75 per ton 

4 00 per ton 
75c. per M. 
16c. per gal. 

3c. per KW hr. 



Fuel Con- 
sumed per 
B. HP 
per Hour 



8 lbs. 
3 lbs. 
3 lbs. 
1/12 gal. 
10 cu. ft. 

l^lb. 

2 lbs. 

lib. 

18 cu. ft. 

1/10 gal. 



Cost per 

HP. 
per Hour 



.0124 

.0045 

.0045 

.003 

.0025 

.0031 

.00175 

.002 
.0135 
.016 
.0225 



Cost 100 
H. P. 
10 Hrs. 



$12.40 
4.50 
4.50 
300 
2.50 

3.10 

1.75 

2.00 
13.50 
16.00 
22.50 
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Gas Engines and Producers 



THE OTTO GAS ENGINE WORKS 

Home Office and Works, PHILADELPHIA, PA. 

NEW YORK CHICAGO KANSAS CITY 

"OTTO" ENGINES ARE DESIGNED TO OPERATE ON CITY OR NAT- 
URAL GAS, PRODUCER GAS, GASOLINE, DISTILLATE AND ALCOHOL. 
ADAPTED FOR ALL POWER PURPOSES— PUMPING PLANTS— STA- 
TIONARY AND PORTABLES, HOISTING RIGS, HIGH AND LOW VOL- 
TAGE ELECTRIC LIGHTING PLANTS. DIRECT-GEARED AIR COM- 
PRESSORS. STATIONARY AND PORTABLES. HEAVY DUTY ENGINES 
FOR MANUFACTURING INDUSTRIES. 



Otto Suction Gas Producer and Latest Throttling Governor Engine 

THE OTTO SUCTION GAS PRODUCER 

The "Otto" Suction Gas Producer converts the heat of anthracite coal, char- 
coal, or coke into producer gas or semi-water gas, containing a certain amount 
of carbon monoxide and hydrogen, and having a heating value of approximately 
130 to 140 B.T.U. per cu. ft. The loss due to purifying and cooling of the gas, 
etc., is only about 20 per cent, so that 80 per cent of the total heating value of 
the fuel is available for power or heating purposes, as against about 15 to 20 
per cent in the average steam plant. 

The complete producer consists of three cylindrical tanks; one being the pro- 
ducer proper containing the fire and carrying at the top the evaporator or moist- 
ener; the second is the scrubber filled almost to the top with coke, and the third 
is the gas receiver which acts as a small storage tank for the finished gas. 

All precautions have been taken to make "Otto" Gas Producers and Gas 
Engines absolutely safe and reliable and they are listed and approved by the 
National Board of Underwriters. 

ECONOMY 

When using coal of suitable quality the fuel consumption is guaranteed not 
to exceed 1 \i lb. per brake h. p. per hour during full load runs. Actual 
practice has shown considerably more favorable results, as we have records of 
many large plants operating on less than one lb. per h. p. hour. 

"Otto" horizontal engines are built in all sizes from 4 to 300 h. p. 

Bulletins No. 10 and 24 and booklets No. 6 and 8 furnish complete in- 
formation. Mailed upon request. 
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Boilers 



EDGE MOOR IRON COMPANY 

EDGE MOOR, DELAWARE 



in Broadway 
NEW YORK 



79 Milk Street 
BOSTON 



Fix st Nat'l Bank Bldg. 
CHICAGO 



Rialto Bldg. 
SAN FRANCISCO 



BUILDERS OF THE EDGE MOOR WATER TUBE BOILER 



Four Pass Edge Moor Boiler Fitted with Superheater 



The distinctive feature of the Edge 
Moor water tube boiler is that the 
drum opens at both ends directly into 
extended headers, or water-legs, as 
shown in the illustration. 

The inner cross-sectional area of a 
header is the same throughout, thus 
avoiding constricted passages which 
interfere with free circulation from the 
tubes to the combined steam and 
water drum. 

It is therefore impossible to split the 
circulation of water in the tubes, no 
matter how hard the boiler is fired, 
thereby permitting tremendous forcing 
of the boiler without* danger of damag- 
ing the tubes. 

This distinctive construction also 
gives a greatly increased disengaging 
surface for the separation of generated 



steam from water. Furthermore, the 
drum is horizontal and the steam 
outlet is on the rear header so that the 
generated steam, which comes up the 
front header, must traverse the full 
length of the drum at a relatively low 
velocity. Dry steam at all rates cf 
evaporation is thus assured. 

These features make the Edge Mocr 
boiler especially suitable for the severe 
requirements of large central power 
plants, where a great many have been 
installed. 

The Edge Moor boiler is in success- 
ful use with various kinds of grates 
and stokers, and with miscellaneous 
coals, crude oil, and other fuels. 

The sizes vary from 100 H.P. to 
1000 H.P. 



Write our nearest office for further information. 
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Superheaters 



tfPANY 




Heine boiler, equipped with a Heine Superheater; 
chart to right shows the close regulation of super- 
heat temperature obtained. 



The Heine Superheater may be installed on any type of boiler in new or old 
installations. Each unit consists of a header or box into one side of which are 
inserted U tubes of IJ2 inch seamless drawn mild steel tubing expanded into 
holes provided for them. The interior of the box is divided into three compart- 
ments and the steam makes four passes through the tubes. 

Heine Superheaters are installed to the side of the boiler drum in a small 
superheater chamber forming a part of the main boiler setting and communicat- 
ing with the furnace by a flue through which a small part of the furnace gases 
flow. The gases make two passes over the superheater tubes flowing out at the 
front, whence they pass under the boiler drum to the main uptake. 

The volume of hot gases is controlled automatically or by hand by a damper 
in the outlet of the superheater chamber and the temperature of the superheated 
steam may be regulated to within 5° to 10° of any desired mean. Superheaters 
equipped with automatic temperature regulators will respond rapidly to any 
changes and constant superheat will be maintained regardless of variations of 
furnace temperature or load. 

When the load goes off, the superheater damper closes and the superheater 
tubes act simply as additional steam reservoir space. Flooding of the super- 
heater is unnecessary, with the added and important advantage that no scale- 
forming impurities are deposited within the tubes. 

heaters is that the 
header box is con- 
structed with hol- 
low stay-bolts, 
similar to the con- 
struction of Heine 
water legs, and 
therefore steam 
nozzles can be 
readily inserted for 
cleaning soot from 
the superheater 
r superheater can be 
soot so quickly, 
Tectively. 

reprint " Superheat 

— ol -~w~ — „ ~~r~ M ~-^ & .^ and other literature 

5 
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Boilers 

R KEELER COMPANY 

Established 1864 

WILLIAMSPORT, PA. 

New York Philadelphia Pittsburgh Chicago New Orleans Dallas Sao Francisco 
WATER TUBE, TUBULAR AND MARINE BOILERS. STEEL PLATE WORK 



WATER TUBE BOILERS 

Standard Type 

The arrangement of furnace, tubes, headers 
and drum in the Keeler Water Tube Boiler is 
efficient, accessible and compact. The superior 
efficiency of the Keeler Boiler rests upon correct 
proportions of heating and grate surface for the 
character of fuel to be burned, ample height of 
furnace, a superior arrangement of baffle walls 
and a perfect circulation. Every portion of the 

heating surface is accessible for both external and standard Type Water Tube Boiler 
internal inspection, making it impossible for soot 

or scale to accumulate undetected. There is ample room between tubes and drum 
for inspection or repairs. Special side cleaning doors make it possible to observe 
the condition of the outside surface of the tubes. There is no part of the interior 
surface that cannot be examined and cleaned. 

Keeler Water Tube Boilers are usually built complete and tested in the shop. 
This reduces the cost of erection, as the boilers are handled as a unit. It also 
eliminates the dangers due to careless assembling of boilers in the field and 
makes the erection merely a matter of placing in position and attaching fittings. 

Boilers of 500 H. P. and more must be shipped in a knocked down condition. 
We are prepared to send erecting engineers to any part of the country to rivet 
the drums to the headers, expand the tubes and test. 

WATER TUBE BOILERS 

Cross Drum Type 

The Keeler Cross Drum Water Tube Boiler is a 
modification of the standard design, only in the 
length and location of the drum and the method of 
connecting it to the headers. This type was 
developed to meet the demand for a high grade 
water tube boiler that could be installed in Office 
Buildings, School Houses, Churches, Apartment 

Houses, Hotels and boiler rooms generally where Cross Drum Type Water Tube Boiler 
ceiling height is limited or where the boiler must 
be introduced through narrow passageways or restricted openings. 

The pressure parts of the boiler are shipped in a knocked down condition, 
making it possible to install it without cutting through walls and floors in loca- 
tions that would be wholly inaccessible for almost any other type of boiler. 
If boilers are to be exported, the cross drum boiler can be handled at much 
less expense by steamship companies on account of its reduced bulk in a knocked 
down condition, and the comparatively small weight of the heaviest piece. 

HORIZONTAL RETURN TUBULAR BOILERS 

Our Return Tubular Boiler is the product of 
fifty years' experience of boiler building. Tube 
holes are drilled from the solid plate, and not 
punched small and reamed to size. All seams are 
thoroughly caulked on the outside, and the end of 
butt straps are caulked on the inside. Braces are 

drop forged. Steam outlets, man hole plates, yokes Horizontal Return Tubular Boiler 
ana brackets are of pressed steel. 
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JOHN MOHR & SONS 

349-359 W. Illinois St. CHICAGO, ILL. 

GARBE WATER TUBE BOILER, BLAST FURNACES, STEEL LADLES, 
HOT STOVES, CUPOLAS, FURNACES, MIXERS, CONVERTERS, STER- 
ILIZERS, ETC. 

THE GARBE BOILER 

Special Advantages 

All handholes with their 
troublesome and expensive gas- 
kets are eliminated, as the tubes 
are expanded into very large 
drums which are equipped with 
the patented pressed "Garbe" 
Plate. Any tube can easily and 
quickly be inserted, removed 
and replaced without disturb- 
ing any of the others. 

Elimination of all flat surfaces, 
stay bolts and braces. All parts 
of Boiler are cylindrical and 
curved. 

All tubes are absolutely 
straight and nearly vertical, 
therefore the entire circumfer- 
ence of tube is directly exposed 
to the gases. The effective heat- 
ing surface is materially larger Garbe Patent Water Tube Boiler 
than that obtained by horizontal 
tubes. 

The upper drum is suspended from a substantial structural frame work, 
absolutely independent from the mason work. The lower drum is in contact with 
two slides or guides, thereby allowing free expansion of tubes, equalizing the 
strain between drums and reducing chances of leakage to a minimum. 

The vertical arrangement of tubes allows the steam to develop very freely 
and to flow by the shortest way possible without changing direction to the upper 
drum, thereby causing a very rapid circulation. The tubes are distributed over 
the full length of the Boiler, thus giving a large and uniform steam liberating 
surface, equal to the full area of the tubes. This vertical arrangement of tubes 
will do away with local overheating and consequent rupture of the tubes so 
often occurring in horizontally arranged tubes. 

Soot, dust and ashes cannot accumulate on tubes or any part of drum, thereby 
allowing longer periods of operation without the necessity of cleaning. 

Large water capacity, due to the extremely large size of upper and lower drum, 
insuring a more constant water level than any other Boiler. 

The feed water passes through the rear bank of tubes, which have the lowest 
temperature, to the lower drum and deposits therein all impurities. 

Over half of the entire heating surface is effective in liberating steam. 

Practically no scale in tubes owing to rapid circulation and vertical tubes. 
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Stokers 



DETROIT STOKER COMPANY 

DETROIT, MICH. 
THE DETROIT STOKER 



Front view of two stokers in one battery to be operated by either a fully enclosed, 
adjustable speed, double engine or electric motor, as preferred. 
Stokers may be operated by hand when desired. 

The openings through the front admit air for combustion. The even distribu- 
tion of fuel on the grates insures high overload and good efficiency. 



Rear view showing the double arch construction used when the stokers are 
installed with the extension setting. Air admitted through the front, under con- 
trol, is heated between the arches and enters through openings directly over the 
coking coal as it is fed from the coal magazines at the upper end of the grates on 
both sides. 

Each alternate grate is operated by links connected to the operating bar in front 
and have a slicing motion to keep the entire bed of fire moving towards the 
center of the furnace. The movement of the vibrating grates prevents the 
clinkers from forming on the grates. 

The clinker crushers at the bottom, having a continuous motion, grind the clin- 
kers and deposit the refuse in the ashpit below. 
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THE WICKES BOILER COMPANY 

SAGINAW, MICHIGAN, U. S. A. 

VERTICAL WATER TUBE BOILERS; HIGH GRADE RETURN TUBULAR 
BOILERS. 

These boilers are designed for delivering dry steam, for very easy cleaning 
and for high every-day thermal efficiency. The illustration gives a clear idea of 
the design, which consists, primarily, of upper and lower drums joined by perfectly 
straight boiler tubes. 

The steam drum is arranged to give a height of 66" from water line to the 
dishsd head, upon which the steam outlet nozzle is riveted. This high drum 
serves several purposes. It provides room for separation from the steam of 
water which is always entrained with steam at a point close to the surface of 
liberation; it gives room for workmen to stand inside of the boiler when cleaning 
the tubes, and since the shell is subject to a mild degree of heat some superheat 
is effected upon the steam. 

Two 12" x 16" manholes c 
boiler, it is accessible from top t 
for inspection and cleaning. 1 
are straight; every tube can b 
through, washed or scraped, 
lustration shows a man stand 
u ing a turbine cleaner. Is it ] 
compared with the work in otl 
of boilers? Two men can openj 
close and fill this boiler in ten 

The circulation of the wat 
the front tubes and down 1 
The tube area is made equal 
sets of tubes in order to pro 
circulation both for water an 
Steam pockets cannot form 
arrangement equalizes heating 
out the boiler. 

The blow-off is located 
at the very lowest point 
of the bottom of the mud 
drum . Feed water is usu- 
ally introduced into the 
steam drum directly into 
the down-take tubes far 
below the water line. 

The furnace is of the 
external oven type, the 
grate surface being entire- 
ly surrounded by highly 

heated surface in order to avoid chilling the products of combustion. Any type 
of stoker may be applied to the furnace. 

The gases in their flow from furnace to outlet are compelled to sweep over 
heating surface in every foot of their travel; every foot of heating surface in the 
boiler is swept over by the gates in their travel. The gases are closely encugh 
confined to the heating surface to entirely surround and cover it, as well as estab- 
lish a strong scrubbing action of gas to metal. No chance for gases to short- 
circuit exists. No chance for gases to enter pockets in the setting unfilled with 
heating surface exists. A very long gas travel is provided. The design provides 
for the very best heat transfer by conduction and convection. 

The tubes being vertical, soot and dust carried on gases and impurities pre- 
cipitated from the water fall to the mud drum, where easy removal is provided 
for. 

The boiler is constructed of the very best homogeneous steel, made by the open 
hearth process. The highest character of workmanship known to the art at the 
present day is put upon these boilers. The closest scrutiny and inspection by 
the best informed on this workmanship is invited and requested. 
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Ash Handling Systems 



GREEN ENGINEERING COMPANY 



GREEN CHAIN GRATE STOKER 

The grates are built in any width and in lengths from 9 ft. up to 12 ft. deep. 
Driving mechanism consists of ratchet, cast-steel pawls and cast-steel spur gear 
train babbitted in a special self-contained frame independent of, but bolted to 
the stoker front side frame. Quick adjustment may be had over a wide range 
and the source of power may be either above or below the boiler-room floor. A 
regulating feed-gate permits hard firing and is provided with an easily renewable 
tile lining, which prevents injury to the gate by fire eating back into coal hopper. 
The igniting arch is adaptable to any width furnace and easily renewable at low 
cost. It is flat, ventilated, and it gives uniform ignition the full width of the 
furnace and allows local repairs at any point without undue loss of use of the 
boiler. 



Stoker Withdrawn from Setting 

GECO PNEUMATIC ASH HANDLING SYSTEM 

This system consists of a conveyor pipe located convenient to ash pits and 
provided with openings into which ashes are readily hoed. An air current of 
high velocity instantly carries the ashes to a separator and storage tank. On 
entering tank the ashes are automatically sprayed, thoroughly quenched, sepa- 
rated from air and deposited. An exhauster produces the air current. Tank 
may be readily emptied by gravity into carts, or cars. One man operates system. 



(See also next page) 
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ILLINOIS STOKER COMPANY 

ALTON, ILLINOIS, U. S. A. 

MANUFACTURERS OF CHAIN GRATE STOKERS 

THE ILLINOIS STOKER 
COMPANY'S GRATE STOKER 

The general view of this Stoker is 
given in the illustration herewith. The 
coal is supplied to the traveling grate 
from the nopper, shown in the upper 
front part of the furnace. The grate 
in carrying the coal into the furnace 
passes under an adjustable gate which 
can be raised to give any desired thick- 
ness of fuel bed up to twelve inches by 
turning the hand wheel at the top of 
the Stoker. The adjustment, together 
with the variable speed at which it is 

possible to operate the grate by means S h °^ in * living mechanism of Stoker 
of the speed adjusting lever shown on the driving mechanism, makes it possible 
to feed any desired number of pounds of coal per square feet of grate surface per 
hour into the furnace. 

By controlling the thickness of the fuel bed and speed with which the coal is 
fed into the furnace, it is possible to obtain any desired load from the boiler with 
coal of either very high or very low heat value, or coal very small or coarse in size. 

By raising or lowering the gate and determining the thickness of the fuel bed, 
which is fed into the furnace, proper allowance can be made for the burning of 
coal of various sizes. For example: Assuming that the draft over the fire is con- 
stant, the larger size of coal will have larger air spaces between the individual 
pieces of coal than a coal of smaller size, so that with a given draft more air will 
be forced through a coal bed six inches thick while burning the larger size of coal 
than will be forced through the same thickness while using coal of a smaller size. 
Adjustment should therefore be made in each case so as to obtain the proper 
amount of air through the coal for the proper burning of the particular kind of 
coal used. 

The ease with which the gate can be lowered or raised in the Illinois Stoker 
makes it feasible to maintain the proper thickness of the fuel bed for each kind 
of coal supplied to the furnace. The exact thickness of the fuel bed is at all times 
indicated in inches by the gauge shown just above the handle for raising the gate. 

Attention is called to the solid construction of the side frame of this Stoker, 
which is cast in one single piece from the front to the rear of the Stoker, so that 
the entire chain and driving mechanism is supported on this single solid casting. 
This construction is found only in the Illinois Stoker and makes it the most rigid 
and substantial Stoker on the market. Note the heavy ribs on all edges of the 
side frame. 

GOOD FEATURES OF 
ILLINOIS STOKER 

Heavy Castings throughout and Rigid Bra- 
cing. Sprockets engage on Rollers, not on 
rods. Evenness of chain due to close spacing 
of rollers. Uniform distribution of air supply 
through coal. Patented air baffling system in 
rear of grate. Large combustion space due to 
inclined grate. Excellent speed controls. 
Short Link. Minimum loss of coal through 
grate. Independent fiat ignition arch. Gen- 
eral appearance and mechanical design. Drum? 
are used on the rear end instead of sprocket 
hence there are no rear sprockets to cat 
trouble. 

Complete illustrated catalogue mailed 
Illinois Stokers in operation request. 
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(Continued from preceding pages) 

GREEN ENGINEERING COMPANY 



"L"-TYPE GREEN CHAIN GRATE STOKERS 

The advantages of automatic operation of chain grate stokers have been 
enviously hoped for by users of low volatile coal for many years, as no other 
type of stoker can be operated as cheaply or with such uniformly continuous 
high economy and high capacity. 

"L"-Type Green Chain Grate Stokers provide facilities for treating low 
volatile coals when introduced into the furnace to force their proper ignition and 
prepare them for complete combustion thereafter. The facilities provided are 
all automatic, simple, effective, and through wide range, making the apparatus 
flexible. 

The burning of low volatile coal having several constituents is a complex 
problem of thorough ignition, and in "L"-Type Green Chain Grate Stokers, is 
solved by three distinct and progressive stages. The first subjects the fuel to 
radiated heat, liberating and igniting its volatile constituents, a process accom- 
panied by a caking tendency, resulting from the deposit of tarry constituents 
onto the remaining fuel. The second stage prevents this caking by agitation 
of the fuel while complete coking without combustion, that is, without intro- 
duction of air, is taking place. The third stage begins with the deposit of entirely 
coked and ignited fuel onto the chain grate surface in a porous, fragmentary 
condition, permitting the passage there through of ample uniformly distributed 
air supply. Under these conditions, combustion is readily completed before 
discharge of the ash. All these processes and operations are automatically per- 
formed and can be maintained continuously after the various adjustments pro- 
vided in the apparatus have been properly set for the particular fuel to be used. 

The successes made with over 50,000 H. P. in operation since the introduction 
of these stokers, bear out the correctness of the fheory, design and practical 
operation of "L"-Type Green Chain Grate Stokers. 
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Showing Acf vin£ ramihftnimn mf Stalker 



ILLINOIS STOKER COMPANY 

ALTON, ILLINOIS, U. S. A. 

MAITDFA CTUgfigS OF CHAIN GRATE STOKERS 

THE ILLUMES STOKER 
GOOMPASTT'S GRATE SliamaR 

The general xiew of thie Stoker is 
given in the illustration herewith. The 
coal m supplied to the traveling grate 
from "tine hopper, shown in the upper 
front part of the furnace. The grate 
in carrying the coal into the furnace 
passes under an adjustable gate which 
can be Tawed to give any desired thick- 
nesfi of fuel bed up to twelve inches by 
turning the liana wheel j*t the top of 
thefetoker. The adjustment, together 
with the variable speed at which it i* 
possible to operate the grate by means 
of the speed adjusting lever shown on the driving ineohanwin, make* it possible 
to feed any desired number of pound* of coal per square f«et of grate surface per 
hour into the furnace. 

Hy controliing the -tihieknesK of the fuel b«d and spnwd with -which the coal & 
fed into the furnace, it i* possible to olitain wnr deeir«d load from the boiler with 
coal of either very high or ~very low heal valu*\ or coal very exnaU or eoarwe iu siae. 

J3y raking or lowering the gate and dnterm tiling tiie th idleness of the fuel b«d. 
which is iea into the furnace, proper allowance can be made for the burnmg of 
coal of 'various eiaes. J' or example: Assuming thai the draft over the lire w <toi^ 
stant, the larger siae of coal will have larger an* spaces bet -ween the individual 
pieces of coal than a coal of smaller sine, so that with u grvon draft more an will 
bef urcsd through a coal bed ei& inches thick -while burning the larger si/.*' of w»al 
than will be forced through the same thickness while using coal of a smaller ewie. 
Atyustment should thereiore be inade m each case so as to obtain the proper 
amount of air through the coal fur the proper burning of the particular Laid of 
•mail used. 

The -ease -whOi -which iihe gate can be lowered or raised in the Illinois Mtoker 
rmakes it feasible to maintain the proper thiclcnesf of the fuel bed for .each kmd 
of coal supplied to the furnace. The -exact tkicknes* of tiie fuel bed i* at all tmies 
indicated in inches by the gauge shown just above the handle few* raking the gate. 

.Attention J£ culled to the sohd oonstrucldon of the side frame of thus H.oker,, 
•^liifih is cast in . one single :pieoe froin the front to the rear of the Mtoker., so that 
the ^entire Cham and drovjng mechansttii k supported on tlu* single solid castimg. 
Tius construction k found only in tiie Ilixuok W.oker and makes it the most rigid 
and suhstantual -Btoker on the market. ^ oi»e line heavy rib* on all edges of 1ihe 

-aide frame. 
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THE MODEL STOKER COMPANY 

DAYTON, OHIO 
THE MODEL AUTOMATIC SMOKELESS FURNACE 



We manufacture exclusively the Model Automatic Smokeless Furnace. An 
automatic furnace for power boilers which both stokes and cleans the fire, in- 
suring practically complete or smokeless combustion, decided economy, superior 
utility, durability and low cost of maintenance. 

It is an advance development of the double or side feed type. 

All parts are well protected against destructive heat and readily adjustable to 
suit requirements. Stoker engine uses only about J^ of 1% of steam made. 

Any or all parts can be operated by hand. Combustion is complete in fire 
chamber, and there is no smoke even when heat gases pass directly from under 
the arch to the water surface of boiler. 

The improved construction renders it the most durable and most efficient 
furnace in use. Requires less fuel, less labor and less cost for maintenance for 
any given duty. Uses successfully any soft coal of feedable size. Responds 
readily to any variations and will crowd a boiler quickly and strong. Adaptable 
to any style of boiler and to every class of duty requiring high temperatures. 

Coal can be supplied by gravity or by hand and ash removed mechanically or 
by hand. 

Improved Construction and Operation 

The improvements embodied in the Model Automatic pertain to simpler and 
better construction, interchangeability of parts, greater durability, ready access 
and minimum cost for renewals, adjustability to meet varying requirements due 
to variations in fuel or of duty, regularity of fire, variable to suit requirements, 
constant automatic cleaning of fire, insuring continuous smokeless combustion, 
greater utility and minimum labor for attendant. 

Its efficiency and general utility is admittedly unequaled by any other type 
or make of boiler furnace. 

The only furnace which KEEPS the fire CLEANED. 
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MURPHY IRON WORKS 



Murphy Furnace— Dutch Oven Setting 

At either side of the furnace extending from front to rear is the coal maga- 
zine into which the coal may be introduced either by hand or mechanically. 
At the bottom of this magazine is the coking plate against which the inclined 
grates rest at their upper ends. The stoker boxes, operated by segment 
gear shafts and racks, push the coal over the coking plate and onto the grates. 
The grates are made in pairs, one fixed and the other movable. The sta- 
tionary grates, at their lower ends, rest on the grate bearer, which also acts 
as a support for the clinker grinder. The clinker grinder consists of a 
square steel shaft, onto which is slipped small cast iron toothed segments, 
which are readily replaced in case of breakage. Just over the coking plate 
is the arch plate, from which a fire brick arch is sprung over the entire fur- 
nace. Upon this arch plate are cast numerous ribs to form a series of air 
ducts immediately over the coking plate, conveying the heated air from the 
chamber above the arch into the combustion chamber. This arch plate 
also forms the wall of the magazine. The furnace, or battery of furnaces, 
can be operated by a small automatic engine, motor or by overhead shaft 
and ratchet drive, as may be desired. Arrangement is made for exhaust 
steam connections at the lower end of the grates for the protection of this 
portion of the grates and clinker grinders and for the softening of the clinker. 
In connection with horizontal tubular boilers or water tube boilers horizon- 
tally baffled, the Murphy furnace can be installed with a flush front setting. 
Arrangement can be made for extended or Dutch oven settings, should 
this be desired. 
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Shaking and Dumping Grates 



NEEMES BROTHERS 



24-30 River Street, established 1874 

Bibcock & Wilcox, Lmtd* Montreal, Canada. 



The Burke Engineering Co*, 525 Industrial Trust Bldg., Providence, R. L 
Sole Agents for the Hew England States. C F. ~ "" " " 

Hew York Gty. 



TROY,N.Y., U.S.A. 

Sole makers for Canada, 
st Bldg., Providence, R. L 
Catillaz, 39 Cortlandt St., 



MANUFACTURERS OF SQUARE AND ROUND GRATES 



A COAL-SAVING GRATE 

A grate which uses the coal wastelessly and which is so constructed that long life and 

continually satisfactory grate service are features. 

NEEMES BROS. IMPROVED CLINKER CUTTING, SHAKING AND 
DUMPING GRATE 

It is a triple value grate— enables you to shake out your ashes, cut out your clinkers, or dump 
your fire, if necessary. This grate cuts the clinker from both sides of the shaker alike. This is the 
kind of a grate that is wanted today, and not one that merely shakes out a little ashes. It burns 
all kinds and grades of fuel , and burns it al 1 up. The construction of the grate is strong. The teeth 
cannot break off, as we cut and crush the clinker in the center of the concaved teeth, and not on 
the points of the teeth. It is easy to operate, thoroughly dependable; it accomplishes perfect 
results with cheaper coal and with less coal than you are now using, thus effecting a double saving, 
and assures perfect combustion of any grade you may use. The Lock Box is also an important 
feature. When the shakers are set in the frame, and the boxes put in with the locks, no shaker* 
can possibly raise in the fire. 

This grate is backed by many years' experience as grate manufacturers. 
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Shaking and Dumping Grates 



WASHBURN & GRANGER 

50 CHURCH STREET, NEW YORK 

THE DEAN DUMPING GRATE; DEAN SHAKING GRATE; COMBINATION 
SHAKING AND DUMPING GRATES OR STATIONARY GRATES. 



THE DEAN DUMPING GRATE 

The illustration shows a twelve-cradle grate for a furnace 10' 4* wide by 7' 0* 
deep. The rear grates are tipped for dumping. To clean the front half of the 
grate the live coals are first moved to the rear bars. Tipping cradles to angle 
of 65 degrees frees the grate instantly of ash and clinker. The bars are then 
returned to normal position and all the live coals pulled forward to permit the 
rear grates to be dumped and cleaned, after which the fire is spread and covered. 



This type of grate is particularly adapted to deep furnaces and fire-boxes of 
water-tube boilers in which the bridge walls are built up to the tubes. 

The grates rest in cradles, are free to expand and contract and are readily 
removable. The cradles offer a two-point bearing for the bar which prevents 
them from warping as occurs in bars supported only at the middle. The cradles 
are dumped in tandem by levers operated! at the front of the boiler. 

THE DEAN SHAKING GRATE 

The illustration below shows a six-section shaking grate, built three sections 
wide for bituminous coal. This view shows adjustable legs by which the grate 
may be raised or lowered at the bridge wall or adjusted at any time to accom- 
modate an increased thickness of fire. This is impossible where grates are built 



into the brick work. The type shown also has the advantage of freedom for 
expansion and contraction. 

The entire grate surface moves when operated, even to the end bars. This 
enables the fire to be cleaned from bridge wall to dead plate solely by the move- 
ment of the grates. 

COMBINATION SHAKING AND DUMPING GRATES OR 
STATIONARY GRATES 
We manufacture grates for all sizes of furnace and in any combination for all 
grades and sizes of coal. Standard grate bars, boiler fronts and firing tools fur- 
nished promptly. 
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Superheaters 



POWER SPECIALTY COMPANY 

111 BROADWAY, NEW YORK, N. Y. 

Boston Philadelphia Chicago Pittsburg Birmingham San Francisco 

FOSTER SUPERHEATERS; DUVAL METALLIC PACKING; SUPER- 
HEATED STEAM BRONZE GASKETS, HEENAN MUNICIPAL REFUSE 
DESTRUCTORS. 

THE FOSTER PATENT SUPERHEATER 

The Foster Superheater is made for every class of service, either combined 
with boilers or separately, in four general types, as follows: (1) Attached Type 
for superheating up to 200 deg. Fahr., (2) Separately Fired Type for any range 
of superheat up to 1200 deg. Fahr., (3) Waste-Heat Type for steel and fabric 
mills or marine practice and (4) Portable Type for heating steam or air with oil, 
coal or gas fires. 

CONSTRUCTION 

Those features of construction which distinguish the Foster Superheater from 
all other types are chiefly the result of actual experience in designing and building 
superheaters. 



Sectional View of Foster Superheater Element 

The Foster Superheater consists of a series of straight elements or tubes which 
are generally placed parallel to each other. The elements are joined at one end 
to manifolds or connecting headers, and at the other end to return headers, for 
which return bends are often substituted. The elements consist of straight 
seamless drawn steel tubes, on the outside of which are fitted a series of cast iron 
annular gills or flanges, placed close to each other and carefully shrunk on to the 
tube so as to be practically integral with it, at the same time exposing an external 
surface of cast iron, which metal is best adapted to resist the action of the hot 
gases. This form of construction is flexible and durable, providing a section of 
great ultimate strength and entire freedom from internal strains. The mass of 
metal in the tubes and covering acts as a reservoir for heat, which is imparted 
to the steam evenly, tending to secure a constant temperature of steam in spite 
of fluctuations in the temperature of the hot gases. 

Inside of the elements there are placed other tubes of wrought iron, closed 
at each end, which are centrally supported by means of knobs regularly spaced 
throughout their length. A thm annular passage for the steam is thus formed 
between the inner and outer tubes. The steam clinging closely to the heating 
surface is quickly and efficiently heated. 

The joints at the ends of the elements are made by expanding the steel tube 
into headers which are of wrought steel. 

The resulting advantages of the above features are thus summarized : PERFECT 
STEAM CIRCULATION, ANY DESIRED TEMPERATURE, UNIFORM 
SUPERHEAT AND FREEDOM FROM REPAIRS. 

DUVAL METALLIC PACKING 

is extensively used for superheated and saturated steam, also for steel or iron 
plungers where working in water or oil, in pumps or accumulators, for heavy 
pressures from 500 to 2500 pounds per square inch of pressure. No special form 
of stuffing box is required. The packing is flexible, made of fine quality wire 
plaited into square forms, and is easily cut with wood chisel. It is adopted in the 
French, British and American Navies. 

SUPERHEATED STEAM BRONZE GASKETS 

give excellent satisfaction in flanged joints of pipes conveying superheated 

{ with sharp ridges. The metal is well suited 
ic properties tending to maintain tight joints. 
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Mechanical Draft 



THE GREEN FUEL ECONOMIZER CO. 



twice the rate of 50 cents per year while in operation; therefore in the column 
for $3.00 coal find $1.00, run horizontally to the curve, which is encountered at 
1 sq. ft. per 100° F. difference between hot gases and cold water. As in this 
example the difference is 400°, four square feet will be the right amount of 
Cconomizer surface to install per boiler horse power developed in order to secure 
an annual profit of 50 cents per square foot. 

Construction of Economizer 

Greeks Economizer, as perfected by 60 years' experience, consists of vertical 
cast iron pipes about 9 ft. long, pressed with metal to metal joints into top and 
bottom boxes to form sections, which are assembled side by side to make the 
complete Economizer. The sections communicate through flexible joints placed 
outside the Economizer chamber with two branch pipes, one running lengthwise 
at the bottom and the other at the diagonally opposite upper corner, the water 
being introduced into the former and discharged from the latter. The pipes are 
cast of a special grade of iron in vertical dry sand molds, and are tested to 500 
lbs. pressure per square inch. The top boxes are planed on the sides and fitted 
together to make a gas tight joint, rendering other covering unnecessary. Our 
patented ovoid bottom box is so constructed as to leave large passages between 
for convenience in replacing scrapers, and also to prevent the bridging of soot 
across from one box to another. When installed with Green's Sectional Covering, 
the Economizer is readily accessible in all parts. 

Dimensions 

Height from bottom of sections to top of scraper gearing 13 ft. 5 }4 ins. Height 
over sections, 10 ft. 2J^ ins. based on 9 ft. pipes; 10 ft. pipes and other lengths are 
special. Each section occupies 7% ins. of the length of the Economizer. 

Widths: Four pipe sections, 3 ft. 4 ins.; six pipe sections, 4 ft. 8 ins.; eight pipe 
sections, 6 ft.; 10 pipe sections, 7 ft. 4 ins.; twelve pipe sections, 8 ft. 8 ins. For 
one side damper add 9 inches, for two, add 18 inches. Diameter of pipes, 4 inches. 
Square feet of heating surface per pipe, 12. 

GREEN'S MECHANICAL DRAFT OUTFITS 

In many cases it is more economical to provide a fan and engine to produce draft 
than to depend upon the chimney, especially as the heat required to produce 
draft in a chimney can better be employed in warming feed water in an Economizer. 

Mechanical draft is also use- 
ful in increasing the capacity 
of boilers, enabling the boilers 
to carry temporary overloads, 
making possible control of 
fires in all conditions of wind 
and weather, enabling the 
plant to use a cheaper grade 
of coal, etc. Green's Induced 
Draft Fans are constructed of 
especially heavy steel plate, 
and the wheels are thoroughly 
well made, the floats or vanes 
being attached to the side 
plates by angle irons instead 
of bv turning up the ends of 
the blade and riveting. The 
wheel is also stiffened by an- 
gle iron rings at the inner and 
outer edges of the side plates, also by special stiffening rings on the spokes in the 
case of large wheels. We have built a large number of mechanical draft wheels 
18 ft. in diameter and 8 feet wide and larger. 

Where chimneys are already installed, Green's Forced Draft Outfits will make 
possible a great increase in boiler capacity without the necessity of additional 
or higher chimneys. 

_ _ — — — 
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B. F. STUR TEVANT C OMPANY 

STEAM TRAPS 

This steam trap, made for different pressures, is designed for steam heaters 
or radiators of any construction. Both extension and cone are of brass ground 
to a fit. The pot is readily removed for cleaning by loosening up the bolts. 

PROPELLER FANS 
Propeller fans are designed for use against low pressures, 
and are applicable for ventilation and exhauster work in boiler 
and engine rooms, kitchens, clubrooms, smoking rooms, offices, 
stores and similar places. They are constructed with a frame 
of cast iron, that is fastened into the wall of the building and 
are driven by either belt or direct-connected electric motors 
that are enclosed and dust-proof. The construction of these 
propeller fans is exceptionally strong and durable. Propeller 
fans are made in sizes of from 18 to 120 inches in diameter. 

MULTIVANE FANS 
Multivane blowers and exhausters driven by direct- 
connected Sturtevant motors, 

turbines, and engines form the 

most satisfactory and efficient 

fan sets on the market. The 

blast wheel or runner for this fan 

is composed of shallow floats, 

which permit the use of very 

large inlets while maintaining 

the necessary blade area. The 

large inlet allows the air to enter 

with the least loss in friction. 
Each blade or float is spooned to distribute equally the pressure within the casing 
and to add rigidity and strength to the wheel. 

STEEL PLATE FANS 

Sturtevant steel plate fans are designed for all sorts of blower and exhauster work. They are 
the result of fifty years' experience in blower design, are especially strong and durable and are suit- 
able for direct-connected steam engine and electric motor drive and for belt drive. Steel plate 
fans are built for ventilation and mechanical draft installations, and for planing mill and other 
exhauster work. 

BLOWERS AND EXHAUSTERS 

The Sturtevant High Pressure Blower is made in two types; in the smaller sizes the idler is direct- 
ly above the impeller, and the shafts lie in a vertical plane. In the larger sizes, the shafts are in a 
horizontal plane, the intake and discharge being at the bottom and top. 

High Pressure Blowers are designed to 
deliver air at pressures up to five pounds. 
They are especially adapted to furnishing 
blast for cupolas, gas and oil burners, anneal- 
ing and smelting furnaces, cement kilns, and 
for all sorts qf blower or exhauster work 
demanding high pressures. Special stuffing- 
boxes to prevent leakage are furnished when 
these blowers are used to handle gases. 

The B. F. Sturtevant Company makes com- 

Elete installations, including direct-connected, 
elted, or geared engine or mocor, exhauster, 
automatic regulator, blast gates, by-pass 
connections, and valves. 

STURTEVANT HEATERS 

The Sturtevant fan system of heating and ventilating is 

economical and positive, heated air providing ventilation as 

well as heat. Indirect hot blast coils are built of one inch 

extra heavy steel pipe screwed into cast iron sectional heater 

bases. Entire heater is enclosed in steel plate casing. Heat- 
er is applicable to use of either live or exhaust steam or hot 

water. System can be used for heating and ventilating any 

sort of building. The operation is independent of the 

weather or of atmospheric conditions. By the use of the 

Sturtevant air washer, the air may be washed at all times, 

and cooled in summer. Hot air from the heater is forced by 

a fan through ducts into the building to be heated, and is 

allowed to escape through^ vent flues. Fans are driven by 

;t is 

ing the engine. Temperature of air enter- 
ic control. 
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Steam Engines and Traps 



AMERICAN BLOWER COMPANY 

Branch Offices in New York, Chicago, Philadelphia, Pittsburg, Rochester, Atlanta, Minneapolis, 
San Francisco, Los Angeles, Seattle and Portland, Ore., with works at Troy, N. T. and Cana- 
dian Sirocco Company, Limited, Windsor, Ontario. 



•ABC 



VERTICAL ENCLOSED SELF-OILING 
STEAM ENGINES 



"ABC" Engines are built in two general types — Type 
"A," Single Cylinder and Type "E." Double Cylinder, 
with capacities up to and including 120 horse power, are 
used extensively to drive electric generators, exciter units, 
centrifugal and all kinds of power pumps, paper mill ma- 
chines, centrifugal dryers, in fact for any purpose requiring 
a good dependable engine; unexcelled tor any auxiliary 
work within their capacity. 

"ABC" engines will run from three months to two years 
without having to add new oil to original supply or make 
an adjustment. 

Are entirely enclosed, but a turn of a nurled knob will 
remove side plates, rendering every piece of mechanism 
accessible. 

"ABC" Engines are oiled automatically — by themselves, 
no oil leaks out of the frame; it is not a splash system, 
every drop goes to its proper place by gravity, and is 
supplied as required. Every frictional surface runs on a 
film of oil, no contact between metals. 

Oil is filtered and cooled before being pumped up for 
recirculation. 

Engine Bulletin No. 334 contains specifications, de- 
scription, etc. 



"DETROIT" AUTOMATIC STEAM TRAPS- 
RETURN, SEPARATING AND VACUUM 

Return Traps save the most valuable part of condensa- 
tion — its heat — by draining steam lines of the condensation 
and automatically returning it to the boiler hot. 

Separating Traps are adapted to draining oil and steam 
separators, bleeding high and low-pressure cylinders in 
compound engine installations, etc. 

Vacuum Traps are most successfully used to remove 
condensation from apparatus, or systems working under a 
vacuum. 

Trap Catalogue No. 352 gives complete information 
about "Detroit" Traps. 



HEATING, VENTILATING AND COOLING 
WITH A "SIROCCO" FAN SYSTEM 

Requires only a small space for its intallation to handle 
immense volumes of air, because of the small size of the 
fan. 

"Sirocco" Fans can be installed in con- 
fined spaces which would absolutely pre- 
clude the use of any other type. 

The sound construction and perfect 
balance of "Sirocco" Fans keep the cost 
of maintainence down to a minimum. 

The power conserving features of 
"Sirocco Fans is derived from their 
unique design, having a large and prac- 
tically unobstructed inlet, employing 
blades which are short radially and very 
long axial ly. 

The "Sirocco" Fan Svstem of Heating, 
Ventilating and Cooling makes neat, 
compact and efficient equipment. 



"ABC" Engine direct - connected 
to dynamo for generating electric 
current. 




"Detroit" Automatic Return Trap, 




"Sirocco" Fan System of Heating, Ventilating 

Cooling, installed conveniently in a very low ce 

basement. No excavation for head room necess 
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Soot Blowers 



BAYER STEAM SOOT BLOWER CO. 



For Vertically Baffled Boilers 



Fig. i— Type "B" as installed on B & W Type Water Tube Boilers 

In bringing our B4W Type Soot Blower to its present stage of perfection, we realised the im- 
portance of producing a device that could be installed without making any alterations in the boiler- 
settings, and this we have accomplished so perfectly that not a single brick need be disturbed nor 
any alterations made, as is plainly shown in the accompanying illustration. 

Fig. three (3) is a perspective view of a single unit of the System as installed in one of the cleaning 
openings, and shows the simplicity and ease with which the apparatus can be attached to any 
vertically baffled boiler having side cleaning openings. The units of the Bayer System are secured 
to the plates at the top and bottom of the openings in the walls by substantial set screws Xsee Fig. 3), 
permitting the Blower to be quickly, accurately and securely adjusted to its proper position even 
wnile boilers are in service. The nozzles which always blow parallel between spaces of the water 
tubes are three-way cast iron nozzles. These nozzles extend through the cleaning openings flush 
with the inside of the boiler wall, thereby preventing them from being exposed to the direct path 
of the products of combustion. 

To operate the Blower, move the handle of the rock shaft forward and backward slowly; this 
operation causes the nozzles to blow perfectly parallel with the spaces between the water tubes and 
reach all of the soot surface in each gas-pass or compartment. Any Blower which does not project 
the steam jets parallel with the spaces between the tubes with a sweeping movement cannot give 
perfect service. 



Fig. 4 

Top View Showing Sweep 

of Nozzles 



Fig. 2 



Fig 3 
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Soot Blowers 



BAYER STEAM SOOT BLOWER CO. 

2828-2842 LaSallb Street, ST. LOUIS, MO. 



1524 Chestnut St. 
Philadelphia 



Branches 

110 W. Thirty-Fourth St. 

New York 



1201 Fisher Bldg. 
Chicago 



MANUFACTURERS AND PATENTEES OF THE BAYER SOOT BLOWER 
SYSTEM FOR ALL STANDARD BOILERS. 



THE BAYER SOOT BLOWER SYSTEM 



Type "H" as installed on the Heine Type Water Tube Boiler 

Special Note: — For almost three years the Heine Safety Boiler Company has 
been furnishing the Bayer Patented Soot Blower System (Type "H") for hori- 
zontally baffled boilers with hollow stayed water legs, with each and every 
boiler manufactured by them. No other soot blower system on the market 
receives such an endorsement, which we believe is proof that the Bayer System 
is the only practical and efficient soot blower in existence, the "Bayer being the 
original and first perfect soot blower ever placed on the market. 

For Horizontally Baffled Boilers 

The above illustration clearly shows the Bayer Soot Blower System (which 
blows from both ends), as installed on the Heine Type Water Tube Boiler. By 
studying the application of the system, it will be readily seen that it can be in- 
stalled without disturbing a single brick in your boiler setting or altering any- 
thing whatever about the boiler. Note how the jets or nozzles enter the hollow 
stay-bolts, projecting clear through the water leg flush with the inside sheet, 
thereby being absolutely protected from the heat. Also note the special reducing 
fitting which prevents the cold air from entering the hollow stay-bolts around the 
nozzles. Each header or section of nozzles can be removed in a few minutes, if 
necessary, by simply disconnecting an ordinary union. 

With the Bayer System you can thoroughly blow all the soot from your boiler 
in about three minutes. It also does away with that often shirked and disagree- 
able job of going inside the boilers to turn the baffle tile in order to clean the 
boilers of soot accumulations. This necessarily saves the breakage of tile which 
takes place when they are removed for cleaning purposes. 

We issue individual literature fully illustrating the Bayer "Patented" Soot 
Blower System for all standard types of boilers, and will be glad to send same 
on request. 

Put your soot troubles up to us. Our years of experience are at your service. 

_ 
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Soot Blowers 



DIAMOND POWER SPECIALTY CO. 



Bourse Bldg. 
PHILADELPHIA 



1533 Monadnock Block 

CHICAGO 



Suite 24, 19 Pearl St. 

BOSTON 



SOOT BLOWERS FOR ALL STANDARD BOILERS 



CLEANING WATER TUBE 
BOILERS 

Soot is cleaned from the almost in- 
accessible points in many designs of 
water tube boilers — by special "Dia- 
mond" Blowers. These are now 
being used in a wide range of plants 
en such types of boilers as the follow- 
ing: "Hollow Stay Bolt," "Wickes" 
(see Fig. 4), "Stirling"* (see Fig. 5), 
and Babcock & Wilcox (See Fig. 6). 

For Return Tubular Boilers 

Model A — Standard Type of Telescopic Blower 

with Five Holes for Stationary Boilers. 
Model B — Standard Type of Telescopic Jet 

Blower with Dial and Pointer, One Hole. 
Model C — Swinging Arm Rear-End Blower for 

Stationary Boilers. 
Model E — Front-End Blower for Stationary 

Boilers. 
Model F— Front End Single Arm for Stationary 

Boilers. 

For Vertical Fire Tube Boilers. 
Manning Type Only 

Model A — Standard Telescopic Five Hole 

Blower. 
Model B — Swinging Arm Blower. 

For Water Tube Boilers 

Model C — for Wickes Boilers (Vertical Type) 

Model D — For Heine Boilers. 

Model H — Operated through cleaning doors. 
For B. & W. and all allied Types of Hori- 
zontal Boilers. 

Model G — For B. & W„ Stirling and all allied 
Types of Water Tube Boilers. 

For Marine Boilers 

Model A — Standard Telescopic Five Hole 

Blower. 
Model B — Telescopic Jet Blower with Dial 

and Pointer. 
Model C — Telescopic Jet Blower with Gear 

Wheel and Pinion Handle. 
Model E — Front-End Blower with Cross Spider 

Arms. 



OUR ENGINEERING SERVICE 

From complete files of plans and 
specifications covering hundreds of 
makes of boilers, our Engineering De- 
partment is able to co-operate with 
you promptly in considering the 
proper Soot-Blowing System for any 
particular installation. You should 
take advantage of this. 

Send for detailed literature. 



Cross-section showing application to 
"Wickes" Boilers 



5. As applied to "Stirling" Boilers 



6. For B. & W. Type Horizontal Water 
Tube Boilers. 
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Water Softeners and Purifiers 



FETTA WATER SOFTENER CO. 

RICHMOND, INDIANA 

THE FETTA SYSTEM OF WATER SOFTENING 
FOR POWER PLANTS, LAUNDRIES AND DOMESTIC USB 



The illustration 
will give a general 
idea of our large 
power plant water 
purifying apparatus 
as built for capacities 
from five thousand 
gallons up. The 
equipment, however, 
is subject to slight 
modifications to meet 
special conditions at 
each individual 
plant. 

This is our hot 
process system, and 
the entire equipment 
consists of founda- 
tion, tanks, interior 
equipment, econ- 
omizer, automatic 
chemical feed and 
control, housing over 
top and steel stair- 
way. 

There is a means 
of utilizing waste 
steam in the soften- 
ing process; a means 
of distributing this 
steam into the water 
economically and a 
means of feeding 
either the crude ma- 
terial or stick chem- 
ical prepared by us. 
The location of filters 
and pipe work should 
also be noted. 

By this arrange- 
ment we produce soft 
water with the least 

possible amount of The Fetta Economizer System 

chemicals and deliver 

the water at temperatures as high as 180° F. This means economy in size of plant, 
amount of chemical, and fuel consumed. 

The supply of cold water is intermittent, thus making possible a proper settling 
of precipitated impurities, but the delivery of soft water is continuous. This 
system therefore combines the advantages of the "Intermittent" and "Continu- 
ous" systems. 

It is an established fact that scale forming salts in hard water are more rear 
acted upon by chemicals, and thrown down, when the water is at a high temp 
ture, than when treated cold. This means that the action is more rapid 
complete, and that the treating can be made much smaller than would othen 
be possible, at the same time giving better results. All of these advantages 
secured in the Fetta System. 

Complete information regarding the Fetta System of Water Purification, a 
Bulletins describing special features mailed on request. 
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LOOMIS>L\NNDiG 
FILTER DISTRIBUTING COMPANY 



PHILADELPHIA. PA. 



'JtU *A?*T*~ Jl Yj?Vl 



'/uar-.y '- K^rt -^t zLT*fT *>*i ea#m tzae iz is * 
u..«?** **je ^.'*t >Hfi j* i^t -.r:«LKai ^z. freefrcm. .;Tnr^ :c 
ad A.n<ifc. wrj.'U form nr^.iwi tne sr^zuxh raws wsaca 
rut* *>*!i '30i.e*red by *ne ±~*er beo. tfie rf t. ' tLt'l g a cc 
*oe fii^^r Tr.il •)««!» .ess iiui >* -m~il :r 23 acting. 
riv *ne ;w-r-e fiow 01 *he war*r. tie dlr-er "led «;c ^ iLomfir 
n annum r.i**T is ca.wd ~o ~ass id aiui ^lwti 



*ne U,mw C «T*mg p!a*e w!L..cn ~rea«53 ip ~ce Tnass :t 
ac»uinui&tf-d anpunries -*> ~hat ~hey are pursed rmn 'he 
h*d and carried, off into *he waste. The entire beo. :s :n 
motion, becoming cieans-ea, at each waa^rr.g. No part jc 
ir >.- -o ;i**aw *nat :t jes -Tagnant. The bed is a miform. 
grade m material from top ~o bottom. 

Simplicity': The Manning Single Controlling Valve takes the piace of five 
gate v'uveH and ai«o prevents ad ?hance of errors. By moving ooe lever to 
four Yahoos, plainly murKf-d on a <iiai. the action of the niter may be either 
nif-rmg, warning tne niter bed, altering to waste ^omeTimes called re-washingj 
or */ie fii*'-r may be by-oara*d. A 5ight glass is proviued so that it is possible 
*o **f, *n*i quanty of 'he filtered water and watch the ejeanang of the filter 
b*-d, preventing an extravagant use of water for washing. 

Durability : 'Hie irv*ino*-r» and heads are dose grained cast iron, to obtain the 
ma/^rriom durabiiit v \A materials coming into contact with water are selected 
u, r^<>st eorro**ve arr* .on. Bronze controlling valve, tinned copper screen plates, 
bra** *t«»d*, galvanized .ron or braes pipe and fittings* etc., reduce repairs to a 

KiUMffilial tHfUkiUk: '1 rn: -li^-r bed rests on tinned copper screen plates, extend- 

ing % under its entire area, bringing about a 
uniform collection of the filtered water and 
a uniform distribution of the washing 
water, insuring a thorough cleansing. The 
Loomis Confining Plate extends across the 
filtering chamber near the top and prev- 
ents all fish, sticks, stones, etc., from 
entering and becoming a permanent part 
of the niter bed. These screen plates are 
Hand tight, preventing any loss of the 
filtering material into pipe lines, pumps, 
etc. Baffles are provided in the top and 
bottom heads to distribute the water as it 
enters for filtration or for washing. Ample 
space is provided to enable the bed to 
wash properly. The coagulant, if necessary, 
is fed by our indirect method, accurately 
controlled. 

Send for List of Installations* 
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Circulators, Steam Jets 



H. BLOOMSBURG & CO. 

425 N. Carey St., BALTIMORE, MD. 
CIRCULATORS; STEAM JETS FOR STEAM BOILERS 



THE EQUILIBRIUM CIRCULATOR AND STEAM HEATING 

ATTACHMENT 

For Heating and Circulating the Water in Steam Boilers 

Equalizes the temperature of all parts of the boiler, thus preventing the un- 
equal expansion and contraction, with consequent leaks of seams and rivets, due 
to such straining. 

Increases Steaming Capacity 5 to 15 per cent, on same fuel consumption or 
the same power on a corresponding reduction in fuel. 

Saves cost of repairs and prolongs life of boiler. 

Prevents the deposit of mud and sediment, and the formation of scale. Pre- 
vents or reduces foaming (or priming) and pitting. 

By using steam from another boiler, while starting fires, steam may be raised 
from cold water in an hour, without straining boiler. 

We guarantee satisfactory results when properly installed 

ACTION OF APPARATUS 



Section of Feed Water Circulator and Pipes 
on Larger Scale than Boiler 

The action of the apparatus is as follows: 
FEED WATER on being admitted to the 
boiler discharges through FEED WATER 
CIRCULATOR and DISCHARGE NOZZLE 
as shown by arrows, this causes an induced cur- 
rent of water to flow up the VERTICAL 
SUCTIONpipe and out through DISCHARGE 
nozzle mixing with the feed water as it dis- 
charges into boiler. WATER FROM BOT- 
TOM OF BOILER now enters inlet tees and 
passing through BRANCH SUCTION PIPES 
enters the VERTICAL SUCTION PIPE, to 
supply the current flowing up it as shown by 
arrows. This action removes all the colder 
water from bottom of boiler and discharges it 
at the surface after it has become heated in its 
passage through the VERTICAL SUCTION 
PIPES by the hot water surrounding, then 
mixing with feed water raises its temperature 
before it is discharged into boiler. As the cold 
water is carried to the surface the hot water 
settles down to replace it, thus creating a rapid 
movement of the water in all parts of the boiler. 



The operation of this apparatus is as follows: 
when getting up steam from cold water: While 
starting fires, steam is admitted to STEAM 
HEATING CIRCULATOR from Donkey 
boiler (or another boiler). This steam dis- 
charges through STEAM HEATING CIR- 
CULATOR, as shown by arrows, up the ver- 
tical discharge pipe, heating the water in this 
pipe to a high temperature and causing an in- 
duced current to flow upward and discharge 
through the distributing tee at the surface. 
Cold water then enters from bottom of boiler 
through the inlet tees and passing through 
BRANCH SUCTION PIPES and STEAM 
HEATING CIRCULATOR, passes up the 
vertical discharge pipe, is heated in contact 
with the steam and discharges at surface as 
shown by arrows. This action continues until 
all the cold water in bottom of boiler has been 
carried to the surface and heated and the hot 
water has settled down to replace it. Thus all 
the water becomes heated to an even tem- 
perature ready for making steam in about an 
hour. 



SPECIFICATIONS 



Size of 

Feed and 

Suction 

Pipes 


Horse Power of 
Stationary Boil- 
ers at 30 lbs. of 
Water per HP. 


Price of 

Feed 

Water 

Circulator 


Price 
Steam 
Heating 


Price 
Total 


Size 
Branch 
Suction 

Pipes 


Size of Tees on 

Branch Suction 

Pipes 


\% inrn 

W " 
2 

2H " 
3 


55tollOH.P. 

80 " 160 " 
140 " 280 " 
220 " 440 " 
320 " 640 " 


$30.00 
40.00 
50.00 
60.00 
70.00 


*40!66 
60.00 
60.00 


S90!66 
110.00 
130.00 


1 inch 
IX " 

2 

2H " 


y 2 'x wxv 

%'x H'*W 
V xl" xlH' 
lK*xl^'x2' 
!H'xlH*x2H' 



m The above prices are for the Machines only and do not include Piping, Fittings, or Erection. 
Estimates for Piping and Erection will be furnished when requested. 
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Heaters and Condensers 



WE BARAGWANATH & SON 

CHICAGO, ILLINOIS 

FEED WATER HEATERS, PURIFIERS, CONDENSERS, COOLING 
TOWERS, SEPARATORS. 







TEED WATER HEATERS, STEAM JACKETED TYPE 
(Vertical. HnrimTal and brateJ) 

In the STANDARD TYPE as here illustrated the steam enters 
the bottom, passes up through the tubes, and returns down the 
annular space between the inner shell and the jacket. The water 
is fed through the side near the bottom and passes to the boiler 
through the side outlet at the top. The steam jacket prevents 
radiation of heat from the water, and a higher degree of heat 
can be obtained than with any other closed heater made. Prop- 
erly proportioned drips, blow offs, and hand holes are provided. 

THE INVERTED TYPE is the same in all respects as the 
STANDARD TYPE, except that the steam enters and leaves at 
the top. 

THE HORIZONTAL TYPE is designed for use in low base- 
ments and for marine service. It has all of the advantages of 
the STANDARD TYPE and is widely used where structural 
conditions make the use of the vertical type impossible or unad- 
visable. All types built in sizes from 50 H. P. up. 

VERTICAL STEEL OPEN HEATER 

(With Filter) 

This HEATER is especially suited for use in muddy water. 
Also in connection with heating systems, acting as a receiving tank. 

The water inlet is sealed. The water flows over a series of 
cast iron trays, then passing through a down pipe into the 
settling chamber in the bottom of the heater, from which it 
filters upwards through the filtering chamber to the pump supply. 

An outside connected float operates a balanced valve on the 
supply pipe. 

The pans are readily removable through a large door, pro- 
vided for that purpose. Built in sizes from 50 H.P. up. 

VERTICAL HOT WATER HEATER 
This HEATER is designed especially for heating water for 
domestic purposes and is particularly adapted to notels, res- 
taurants, laundries and other buildings requiring large quan- 
tities of hot water. 

The natural circulation through the central tube is accelerated 
by the flow of incoming cold water, creating a strong circulation 
and making both upper and LOWER water chambers reservoirs 
of HOT water, thus providing against a sudden demand for the 
maximum requirements for hot water. 

The manholes provided in both water chambers allow easy 
acces3 for cleaning and inspection. Built only to order. 

BAROMETRIC CONDENSERS 
THE BARAGWANATH BAROMETRIC CONDENSER is 
simple, reliable and economical. It is always set at an eleva- 
tion (usually 33 ft.) above the hot well, so that the height of the 
column of water in the tail pipe is sufficient to clear itself auto- 
matically of the water and air it contains. 

It is applicable to any purpose requiring a vacuum, and is 
used on engines, pumps, and vacuum pans with equal success. 
Except under special conditions of leaky connections, or very 
high vacuum requirements, no air pump is used. 
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Oil Separators 



THE NATIONAL PIPE BENDING CO. 



THE NATIONAL OIL SEPARATOR 



This gravity-type oil sepa- 
rator absolutely removes all 
grease or cylinder oil from ex- 
haust steam so that the con- 
densation may be used for feed- 
ing boilers, in laundry or dye- 
house service, ice making, or for 
similar purposes. It has a 
multi-ported baffle plate, each 
port having an individual baffle, 
a distinctive feature found only 
in the National Separator. The 
large capacity of this separator 
not only insures effective sepa- 
ration of oil from exhaust steam 
but also overcomes the pulsa- 
tions of exhaust, giving an even 
flow of steam. 



Patent applied for 

NATIONAL CLOSED FEED WATER HEATER 

For use when the feed water need not be purified. In 
the National, the feed water is heated while being pumped 
through a coil of seamless-drawn brass or copper tubing 
surrounded by exhaust steam. The water is absolutely 
free from even a trace of oil, for it does not come in con- 
tact with the exhaust steam. The brass or copper has no 
effect on the water. 

The enclosing shell is of cast-iron or steel plate; it lasts 
indefinitely because the feed water cannot reach it. 

The economy resulting from the utilization of exhaust 
steam varies from 8 to 13 per cent of the coal burned, de- 
pending on conditions — temperature of feed water and 
boiler pressure; but other advantages are reduction of 
strains caused by feeding cold water, and increase in 
boiler capacity. 

The National is safe — the coils are tested to 600 pounds 
water pressure, and the shell is subjected to exhaust 
pressure only. c 

More than 3,250,000 horse power of these heaters have 
been installed. 
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Condensers 



C. H. WHEELER MANUFACTURING 
COMPANY 

Main Office and Works PHILADELPHIA, PA. 

HIGH VACUUM APPARATUS FOR STEAM TURBINES: SURFACE, JET 
AND BAROMETRIC CONDENSERS; WATER COOLING TOWERS OF 
THE FORCED AND NATURAL DRAFT DESIGNS; VACUUM PUMPS OF 
THE RECIPROCATING, ROTARY AND HYDRAULIC ENTRAINMENT 
HIGH SPEED TYPES; CENTRIFUGAL PUMPS— MOTOR, ENGINE, TUR- 
BINE AND BELT DRIVEN. CLOSED FEED WATER HEATERS. SPECIAL 
TURBINE EXHAUST GATE VALVES. COPPER EXPANSION JOINTS. 
MULTIFLEX ATMOSPHERIC EXHAUST VALVES. 



HIGH EFFICIENCY SURFACE CONDENSING EQUIPMENT consisting 
of a C. H. Wheeler Improved Surface Condenser with ROTREX Vacuum 
Pump and Centrifugal Circulating Pump, both mounted on a common base 
plate and direct connected to a Vertical Enclosed Self Lubricating Engine. 



C. H. Wheeler-Pratt Improved Forced Draft Cooling Towers of steel, wood 
or concrete construction; also Natural Draft Wooden Cooling Towers. 
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Condensing Apparatus 



WHEELER CONDENSER 


AND 


ENGINEERING CO. 




Wheeler Rotative Valve Reciprocating 
Dry Vacuum Pump 


• 


Wheeler Barometric 
Condenser 




Wheeler Centrifugal Pump 






WtiAAlor TtA mar A 


Wheeler-Balcke Natural Draft Wooden 
Cooling Tower 




Wheeler-Barnard Forced Draft Cooling Tower 
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Bulletin No. 23 covering full details will be gladly sent upon request. 

AIR WASHERS 

The two important elements in the design of an Air Washer are the cooling 
and washing effects and the power requirements. Our superiority in the coolin^ 
and washing effect results from the character of the spray formed with r 
special nozzles. In our design the water is sprayed in the same direction as 
air and the power requirement of our Washer will be found to be much lo 
than that of most other types. Fully described in Bulletin No. 52. 



If you are interested send for bulletins on 
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Water Meters 



SIMPLEX VALVE AND METER 
COMPANY 

PHILADELPHIA, PA. 

WATER METERS OF VENTURI AND PITOT TUBE TYPE, RATE OF 
FLOW CONTROLLERS, LOSS OF HEAD, RATE OF FLOW AND WATER 
LEVEL GAUGES, ALTITUDE VALVES FOR RESERVOIRS AND RAIL- 
ROAD WATER TANKS, AUTOMATIC AIR AND VACUUM VALVES, 
CHEMICAL FEED DEVICES AND OTHER HYDRAULIC APPARATUS 
OF SPECIAL DESIGN. 



The Simplex type "G" register is adapted for use with Venturi tubes and with 
pitot tubes. For this latter purpose it is furnished in both stationary and port- 
able form. The illustration shows the portable type. 

This recorder is particularly useful in making leakage surveys in a water works 
system, or testing the flow through any size pipe. The charts are graduated in 
velocity in feet per second. The tap and pipe connections are one inch in diam- 
eter. The instrument will record all flows from half a foot per second up to ten 
feet per second, or any desired maximum. 

In the stationary form the instrument is well suited for use as a pumping sta- 
tion meter, where it is impossible to install a Venturi tube. 
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Automatic Coal and Water Weighers 



RICHARDSON SCALE COMPANY 

Head Office and Works, 17 Colfax Ave., PASSAIC, N. J. 

New York: 14 Park Row Building Chicago, 209 So. State Street 

BUILDERS OF AUTOMATIC WEIGHING MACHINERY 



GRAVITY OPERATED COAL SCALE 




The framework is of cast iron. The weigh hopper E, made of or lined with 
sheet monel metal, is supported on the cast steel beam D, and counterbalanced 
by the cast iron weight dox C, which is loaded with standard dead weights for 
the required quantity of coal to be weighed. The feed gate F, which is also lined 
with non-corrosive metal, is opened by means of the pendant X, which is actu- 
ated by the beam D. The power to operate is derived from the weights in the 
box C. 

When the exact amount has entered the hopper K the gate automatically 
closes, and is locked by the toggle levers H and J. The load in the hopper is 
emptied by the unlocking of the toggles O and P. The return of the beam and 
the shock of the weights supported by it are cushioned by means of the counter- 
weight R and the air cushion Z. There are no springs in this scale. 

The coal is fed through the chute A, and if it is soft coal a reciprocating plate 
feeder B worked by an eccentric evenly feeds the coal through the gate F into 
the hopper E. 

The machine is self-testing, and the beam balances on every draft. 

THE RICHARDSON AUTOMATIC WEIGHING MACHINERY 

The scale described aboye is built in sizes having the following hopper capa- 
cities: 100, 200, 300, 500, 1000, 1500, 2000 and 3000 lbs., the corresponding 
hourly capacities being: 4, 8, 15, 25, 50» 75, 100 and 150 tons. 

This machine is largely used in suitable sizes, for weighing coal as received in 
power stations and for checking coal as delivered from overhead bunkers either 
to mechanical stokers or to the boiler room floor. 

We also supply THE MERRICK PATENT WEIGHTOMETER or Con- 
veyor Scale, and an Automatic Water Scale. 

We have been building these scales for the past twenty-five years, and many 
notable installations and repeat orders testify as to their reliability. 
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, of iU flexibility, witb- 
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M Best M Joint 
Th« Bent "Tight and Loose" flexible joint is 



inwln with an iron body joint and a reversible 1 

ring, forming a brass to iron joint, suitable for heavy 
wrvlco. liuving a reversible ring, it can be put to- 
gether an a tight adjustable or a loose flexible con- 
unction, according to the conditions of the pipe 
m*1 mJI lit ion. Sizes 3^2 inch to 2 inches inclusive, 

NiiM* of both t>pes of joints from }^ mdh to 2 

inchtw art* good for working pressure to 156 pounds 

rtttmm, 200 pounds water, 250 pounds ah* and from 

writing pmrnure to 100 pounds steam, 1^ pounds 
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Valves 

BEST MANUFACTURING CO. 



VALVES 

The line of "Best" Valves is summarized as follows: 

IRON BODY: Low Pressure for Vacuum and 25 pounds steam. 

Back Pressure; Automatic Exhaust Relief; Combination Exhaust 
Relief and Back Pressure; Parallel Seat, Split Wedge Gates and 
Transfer Valves. 

Standard for 125 pounds steam. 
Parallel Seat, Split Wedge Gate Valves; Globe, Angle and Cross 
Valves. 

Miscellaneous 
Gulland Automatic Cushioning Water and Float, Gate with 
Clean-Out Pocket, and Snort Valves. 
SEMI-STEEL: Medium for 175 pounds steam. 

Globe, Angle and Cross Valves; "Best" Adjustable Wedge Gate 
Valves. 

Extra Heavy for 250 pounds steam. 
Globe Valves; " Best " Double Adjustable Ball Wedge Gates. 

We recommend Gate Valves having one piece sterns and no 
pin in the disc holder. 

Extra Heavy Hydraulic for 800 pounds water. 
Swing Check, "Best" Adjustable Gate, and Climax Three and 
Four Way Operating Valves 

CAST-STEEL : Extra Heavy for 250 pounds steam. 

Globe and Angle, Swing Check and "Best" Adjustable Wedge Gate 
Valves. 

Special Hydraulic for 1500 pounds water. 
Swing Check and "Best" Adjustable Wedge Gate Valves. 

"BEST" GATE VALVES 

These valves are built on 
strong construction lines and 
will withstand heavy duty and 
abusive service. 

The Low Pressure and Stand- 
ard Valves have a split disc and 
parallel seats; others have our 
Patented "Best" Split Adjust- 
able Ball Wedge which adjusts 
itself to even the slightest 
change in the ancle of the valve 
seats due to the distortion of the 
valve body by expansion strains, 

"Best" Steel Valves for high 
temperatures have Monel metal 
trimmings and one-piece, pinless, 
Monel metal stems and are un- 
excelled for use in superheated 
steam lines. * — 

Extra-Heavy and Hydraulic All metals entering into the M Cast-Steel 

construction of our valves are Superheat 

poured in our own factories, insuring uniformity of product. Valves are finished 
in special machines by skilled mechanics and parts are interchangeable; hydrau- 
lic tests determine their serviceability before they are shipped as Best " Valves. 



" Best Model Piping Specifications," a text book on piping, and our complete 
catalogue No. 103 sent upon request. 
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Valves 



THE DARLING PUMP & MFG. CO. Ltd. 

WILLIAMSPORT, PA. 



New York City 
149 Broadway 



SALES OFFICES: 

Chicago 

The Rookery 



Philadelphia 
Arcade Building 



DARLING GATE VALVES, FIRE HYDRANTS, INDICATOR POSTS, FLOOR 
STANDS, VALVE BOXES, BALL CHECK VALVES, MADE FOR ALL PRESS- 
URES AND PURPOSES. 



"Wedging Mechanism — Shown with 
Parts Separated 



The Darling Patented Gate Valve has 
Parallel Seats, Double Revolving Gate 
Discs and Compound Equalizing Wedges. 
The Wedging Mechanism operates 
Between the Gate Discs and Independent 
of them. 



The Gate Discs being plain, no 
portion of the Wedging Mechanism 
is formed upon them. These Gate 
Discs revolve independently of the 
wedges, and independently of each 
other. The Revolving Gate Discs 
change their positions on the Seats 
each time the Valve is closed, thus 
distributing wear equally over entire 
Faces of Gates and Seats, ensuring 
Durability. 

Gates Released Before Opening, 
Avoiding Wear on Seats. 

Cannot Stick or Bind. 

Simple, Reliable, Durable. 



Sectional View of Inside Screw Valve 
with Flanged Ends 
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CRANE CO. 

<;*, <o Michigan- Avf... CHICAGO, ILL. 

Cab" p"*-~c* C-»fc*vr. Oacafo, Brmachn im Forty lot I 

CAST F7TTL VALVES AND FITTINGS: CRANBTILT STEAM TRAPS; 
* Al^TS. COCKS AND FITTINGS IN BRASS, MALLEABLE IRON AND 
CAST IS?*- STEAM SPECIALTIES: COMPLETE PIPING EQUIPMENT; 
VZP£ BTTT>S: PIPE FITTERS* TOOLS; ENGINEERS' SUPPLIES, ETC. 



CRANE CAST STEEL VALVES AND FITTINGS 
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Steam Traps 



CR ANE C O. 

CRANETILT STEAM TRAPS 

NON-RETURN PATTERN 

The receiving or tilting tank is made 
of malleable iron, cast in one piece of 
uniform thickness. They are tested 
to 800 pounds hydraulic pressure per 
square inch and are fully capable of 
withstanding the severe strains to 
which Tilting Traps are subjected. 

All operating parts are on the outside 
and the Discharge Valves are of specia 1 
design, having exceptionally large 
openings. The brass working parts are 
made of "Crane Hard Metal" which 
has wearing qualities almost equal to 
steel and successfully resists the cutting effects of steam and water. 
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DIRECT RETURN PATTERN 

This pattern will automatically re- 
turn all condensations, at any pres- 
sure or temperature, directly back into 
the boiler. Direct Return Traps re- 
quire live steam from the boiler for 
their operation, which is automatically 
controlled through the steam port of 
the Duplex Valve. Cranetilt Steam 
Traps will handle condensation from all 
sources, under any condition of service , 
and under any pressure up to 250 pounds. 
They also have a maximum discharg- 
ing capacity. Each trap is given a 
thorough steam test and guaranteed in 
perfect working order before shipment. 
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(See also following pages) 
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Valves and Fittings 



CRANE CO. 



EXTRA HEAVY GOODS 

Under this heading will be found FERROSTEEL STRAIGHT-WAY VALVES 
in ten patterns, including the ELECTRICALLY and CYLINDER OPERATED 
DESIGN ; the sizes run up to 24 inches and larger. The FERROSTEEL GLOBE , 
ANGLE and CROSS VALVES are made with yoke, have hard metal seats and 
are flanged; the sizes range from 2 to 15 inches. The EXTRA HEAVY VALVE 
line also include SWING CHECK VALVES, flanged sizes from 2 to 15 inches; 
GLOBE and ANGLE THROTTLE VALVES, flanged, in sizes from 3 to 8 inches: 
AUTOMATIC STOP-CHECK VALVES in GLOBE and ANGLE PATTERN, 
flanged, sizes 2 to 15 inches; EMERGENCY STOP VALVES in sizes from 4 to 
16 inche3; EXPANSION JOINTS— iron body and brass sleeve, in sizes 2 to 18 
inches — these are also made with special traverse and extra long traverse; 
BALANCED EXPANSION JOINTS; SWIVEL EXPANSION JOINTS; 
GLOBE, ANGLE, CROSS and CHECK VALVES; REGRINDING SWING 
CHECK VALVES; HORIZONTAL CHECK VALVES; UNIONS, ROUGH 
BRASS FITTINGS, MALLEABLE IRON FITTINGS, CAST IRON FLANG- 
ED FITTINGS, GASKETS, FLANGED PIPE JOINTS. 

HYDRAULIC GOODS 

All of these articles have been designed for water working pressures up to 
from 800 to 1200 pounds. The line includes STRAIGHT-WAY VALVES out- 
side screw and yoke with or without by-pass in sizes from 1}^ to 12 inches; 
SWING CHECK VALVES in sizes from 2 l / 2 to 12 inches; GLOBE, ANGLE 
and CHECK VALVES, MALLEABLE IRON FITTINGS, BRASS UNIONS, 
FERROSTEEL FLANGED FITTINGS and COMPANION FLANGES for 
pressures up to 2500 pounds; CAST STEEL HYDRAULIC VALVES, FIT- 
TINGS ana FLANGES for pressures up to 3000 pounds. 

PIPE 

We can supply promptly SEAMLESS DRAWN BRASS and COPPER TUB- 
ING in iron pipe sizes, STANDARD WEIGHT SPIRAL RIVETED PRES- 
SURE PIPE, STRAIGHT SEAM STEEL RIVETED PIPE, and WROUGHT 
PIPE — either black or galvanized. 

SPECIALTIES AND TRIMMINGS 

These are AUTOMATIC EXHAUST RELIEF VALVES, AUTOMATIC 
STOP CHECK VALVES, CHICAGO and NAVY UNIONS, BOILER FIT- 
TINGS, CRANE CEMENT for making tight pipe joints, STEAM WHISTLES, 
WATER GAUGES, OIL and GREASE CUPS, LUBRICATORS, COCKS, 
PRESSURE and VACUUM GAUGES, FUSIBLE PLUGS, BACK PRESSURE 
VALVES, LEVER SAFETY VALVES, POP SAFETY VALVES, BLOW-OFF 
VALVES, BLOW-OFF CROSSES, PRESSURE REGULATORS, FLOAT 
VALVES, EXHAUST PIPE HEADS, INJECTORS, AUTOMATIC DUPLEX 
FEED PUMPS and RECEIVERS, PUMPS, FLEXIBLE JOINTS, KLING- 
ERIT PACKING, E. C. & B. PIPE MACHINES, STEAM and OIL SEPA- 
RATORS, CRANE VACUUM OIL SEPARATORS, MACHINE BOLTS. 

POCKET CATALOGUE 

We have just issued a new edition which will be found very complete a 
useful. It is designated as No. 40 and dated May 1913. 
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HOMESTEAD VALVE MANUF'G CO. 

PITTSBURGH, PA. 



mt MQMB9T1AD nLF-LOaCDIG SIBAXSIIIWAY, THHaVWAY AKD FOUR-WAT 
MUM HHWUM »AUUtCH> PLUG TALV1&. THE HOnUSUAD LOCDHG COCX. 



THE HOMESTEAD SELF-LOCDHG STRAIGHTWAY VALVE 

T> r* rj%hnr» » unlike all others for the reason that when the press ure passes through 
,t tho *H»t * ABSOLUTELY PROTECTED FROM WEAR. The plug is 
HtUn<-v*4 and hriti in place by the pressure when open, and when dosed it is 
l tvvrtt m tb* *rat by our patent wedging cam, insuring freedom from friction in 
«**! wtuV pta# t» turning, which makes ours the quickest acting, simplest made, 
**tK»*t otvtatrU and mo«*t durable rahre known. Globe and Gate Vahres, on the 
*i.Vf Kami, haw theu* vital parts Seats) EXPOSED to pre— nre and destruction 
iftWMent they are opes. 



COHSTRUCTIOH 

TVct >r*fr* * ** <\***ructed that when it i< dosed h is at the sa m e time forced 
■fr^.N vck its **i. Tn» resuh is secured by means of the travehng cam "A" 
tYrvw«fe **-■-* the *4*m pa??**k The cam t> prerented from turning with the 
«.-*** *>* *«»*?*« <* the h*gs * H * wh:.4* more Terrkaliy in sk*s. Supposing the 
*•%>•* tv *v *x>r* v ti>* cam mC be m The lower jwirt of the chamber m which it 
.x yti+.-xs&. *3M lij* ph^t * ~« ^ fw^ to ^ ea>i>r orred. A quarter of a turn in 
t W .%m-nv« $or *-*t<r^ u causes the cant to n?e aad take a bearing on the upper 
wr**** «tf tk .-*v*~,*v*\ a»i the oe^y edrect or f-inher edfort to turn the stem in 

that C2«c:xa is to force the pmg 
more *r=^y to the seat. A slight 
moitDoe i* the ccher di rec tion im- 
m^iaaejy lefeas e s the cam and the 
pj^c tarns «as£y, being arretted at 
:rs jr.wr <ama nashjcm by con- 
xan .*c ihe faggs «f the cam at the 
*chf? erne cc iss TraveL E. D. D. 
ac* ^tfctsnnxnj: Tvrts whack alkiw the 
fre^ure %r Tc^raxnna*e at the top 
« Ttfuc,. Wuamc it ptm€x ia its seat 
w£uir x^Hie » town. Made m all 
jqws> nr "^ «k mdb«&. and for all 
7i*ftsui?*^ w >/ ^» jino TKtuais per 
*tttttc*r uui Xfcaae in Staaight 
^ v ^«* 4mc 3urar- Way Pat- 
**cnN 
T^/ir Stetum. CUmninsaiift Aar and 






I^< ^TflWHwSrWro *oiNM( ^4j^^K 
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Valves and Fittings 



THE KELLY & JONES CO. 

GREENSBURG, PA. 

MANUFACTURERS OF BRASS AND IRON PIPE FITTINGS, BRASS AND 
IRON VALVES, COCKS, ETC., FOR STEAM, GAS, WATER, AIR AND OIL. 



Cast Iron Fittings 



"Excelsior" Valves 
Brass— High Pressure 



Brass Wedge Gate 
Valves 



CAST IRON FITTINGS 

All styles, screwed or flanged 
for all pressures. 

All K. & J. cast iron fittings 
are made of the best grade iron, 
threads cut true to standard 
gauge and each fitting recessed. 



MALLEABLE FITTINGS 

All styles— for all pressures. 
Plain, beaded or flat band. 

BRASS FITTINGS 

Screwed or flanged, rough or 
finished — standard or extra 
heavy. 

DRAINAGE FITTINGS 

Our line of special recessed fit- 
tings for wrought iron drainage 
systems has been in satisfactory 
use for years. 



BRASS VALVES 

We make a brass valve for 
every purpose and each valve a 
perfect product. Only the best 
grades of raw material used and 
each valve thoroughly tested to 
pressure recommended. 

IRON BODY VALVES 

Our line of iron body valves 
is most complete. We make 
every style and for all pressures. 



Malleable Fittings 



Jenkins Disc Brass 
Valves 



Iron Body Wedge Gate 
Valves 
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JENKINS BROS. 



** >(>RK 524 Ailajtrc At*-. BOSTOX 

> .-I-. riULADhU>HIA 300 W. Lack St.. CHICAGO 

'■ NM.Ns HKttt*.. LIMITED 
: •. ;.il m ^i-en Victoria St.. L»do«.K.C- 

-m >.-» ivt BBtK CO, LL1ZABETH. X.J. 

MA.tLfrAHUKERS OP JEOTtHIS BROS. VALVES 
K...IO A^U OTHER MECHAlflCAL RUBBER GOODS 



T 



JENKUIS BROS. BRASS VALVES 

11: o^. I5r:i.-vs Valves, Standard Pattern, 

. ».>, m»>rt, riuH-K, safety, Y and radial 
... ,!.»■ ongmai renewable disc valve*. 
....... ^ 1)im>, widi which they are fitted, are erf ^fxcnl 

t ....ii,,. 4l .ijn, n-atiny adapting themsetves t.o lie raised 

^ 1. * i»i 4i* i> tight closure. As tbere is no mrtal- 

.1 fi.ni.w i i.i M-at.>, there is less ainaauan and wear, 

; . .."I oi n minding is obviated. JentJ&s ltacsarc m- 

«■ I- n*; mi \ ne, and when worn out cub be readily 

1 ' .''« it itiiiu\al of valves In. ni piping. A* rcfsnlarfy 

: ...••-. . :t- nt it'll with di&ca of L^rd oonposAaon for 

. i . » lor mid water, air or ga>, Uiso til softer com- 

■ i< « oiniiu-iuhd. The valves aw guaranteed for wark- 
'. ]•" .u v up to 150 pounds. 

ji..«UI**.. 1JKOS. IRON BODY VALVES 

• >'.•.. \ '!\r.^ f Mandard Pattern, are 

'"'•mv, V, flirty and back presr- 

*. i\v and Miong. The working 

■ .' T ..>n to the Mandard pattern 

' ' ii-.'.aily fitted with Jenkins 

■ , " Luling rai>ed seat, are int er- 

diuuanteed for working steam 



sM 




<- 1 . * HKo.s, EXTRA HEAVY VALVES 

• , ' , >- I \ 1 1 a Heavy Valves are de- 

1 '■•" ' it) i'omuU working pressure. 

'''-•, \-..:e and "Y" or Blow-off 

" •■ ■ !■• in bra.^s, either screwed or 

'• ' i tv> ;» inches, and iron body 

1 '" ■" 'm iw. The valves are well 

1 •< -t ' he very best steam metals, I 5S?£Sfc2S e 

1 > i^ nw it h the workmanship. * !,as **' m *f™ mmm 

" ! ti <e ami have powerful Acme standard thwads. 

,1, '' '^ neaNo large and arranged so ihattiiey can be 

'• "'wlropin They are fitted with renewable *aeam 

I en k ins Discs for cold water service, and also 

be rcground or renewed when necessary, 

' it, Angle and Swing Cheek Valves is also 

* '"l-'inW recommended as being fuHy adapted 

' \ • i Heavy Valves are tested to 800 ponads 
" ,H •' • \ w so high, however, that the 
1 ' " '-• v >le this figure if required and 

1 ,,k v 'n iiauhe or air pressures up to ft -^^ 



»,. h 
11.. 
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Valves 



J ENKINS BRO S, 

JENKINS BROS. EXTRA HEAVY AUTOMATIC 
EQUALIZING STOP AND CHECK VALVES 
are designed to shut off, automatically, the flow of steam from 
the header to a boiler in case a tube should burst or other in- 
ternal rupture occur, thereby suddenly reducing the pressure 
in the boiler. They also serve to equalize the pressure in a 
battery of boilers and prevent one boiler from working at a 
lower pressure than the others. As the valves can only be 
opened by the pressure in the boiler it is impossible to turn 
steam accidentally into a boiler which is being cleaned. To 
prevent chattering, the valve is cushioned by an internal 
dashpot made of bronze which eliminates all danger of stick- 
ing through corrosion. 

Each valve is carefully tested to 800 pounds hydraulic 
pressure and is guaranteed for working steam pressures up 

to 250 pounds. The stuffing-boxes can „ ^ %. 2 °3,. 
be packed when valve is wide open^Sj^fflchS" 
under full pressure. Valve, Angle Pattern 

JENKINS BROS. GATE VALVES 

are a comparatively new, and distinctly high grade line. 
They are made in brass or iron body in three distinct 
patterns : Standard, for 125 pounds working steam pressure, 
or 175 pounds water; Medium, for 175 pounds steam or 250 
pounds water; Extra Heavy, for 250 pounds steam or 400 
pounds water. 

They are all of the solid-wedge, double-face type. The 
wedge or gate is guided by ribs cast on the inside of the 
body, which fit in corresponding channels in the wedges, 
thereby preventing the wedge from dragging across the 
seat, preventing uneven wear on the faces, or chattering 
when valve is partly open. 

One of the important features of these valves is the im- 

g roved globe shaped body, a novel design which is used 
ecause it secures the greatest possible strength, good 
proportion and neat appearance. 

The brass valves are regularly made in sizes Ji to 3 inches. 

Kg. 245 Larger sizes in brass can be made from iron body patterns. 

Sectional View of Extra Standard Iron Body Valves made in sizes 2 to 30 inches ; 

oSio^ScrewandyokJ , Medium up to 18 inches; Extra Heavy up to 24 inches. 

JENKINS BROS. CAST STEEL VALVES 

are made in Globe, Angle, Gate and Check Patterns, which ex- 
perience has shown are perfectly adapted for the severe conditions 
incident to high pressure superheated steam service. The steel 
used in these valves is made in a modern converter from selected 
irons and for strength, ductility and soundness the castings are 
fully equal to those produced commercially by any known process. 

For seat-rings, discs, bushings, and spindles Monel Metal is 
used, a natural alloy containing about 70 per cent nickel. The 
tensile strength is high, it is very hard, durable and non-corro- 
sive and expands and contracts practically the same as cast 
steel. Seat-rings made of this metal do not get loose under the 
most severe conditions. 

The valves are suitable for working steam pressures up to 
350 pounds, and total temperature of 800° F. 

All the genuine Jenkins Bros. Valves bear the Diamond Trade 
Mark, and are absolutely guaranteed to be perfect in workman- 
ship and suitable and efficient in the service for which they are sectional View of 
designed. Iron Body Gate, 

A catalogue of all the Jenkins Bros, products, giving sizes, Inside Screw 
styles and Est prices mailed on request. 
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Fire Hydrants 



THE LUDLOW VALVE MFG. CO. 



FIRE HYDRAUTS 

Genuine Ludlow Slide Gate, Frost Proof, Fire 
Hydrant. Rubher-f aeed Gate. Bronze Mounted. 

(a) Simple in construction. 

(b) Drip valve in extreme bottom of hydrant, 
draining hydrant barrel completely and permit- 
ting no water to remain in same. 

(c) All working parts can be removed without 
disturbing hydrant barrel or doing any digging. 

(d) Gate is released from seat before starting 
to rise, avoiding wear on gate rubber. 

(e) Gate when shut remains tight when top of 
hydrant is removed. 

(f ) No flooding of street in ease standpipe or 
barrel is broken. 

(g) In opening hydrant, first turn of the stem 
closes the drip valve, after which the bronse 
wedge nut in back of gate is loosened, relieving 
gate from its seat. 

Final turn of the stem after gate is closed and 
wedged opens the drip valve. 

(h) Frost case unnecessary. 

(i) Large waterway. 



From Page 110 Ludlow Catalogue, 1910 



Size of Hydrant or Diameter Valve 1 _„ 
Opening | 



4" 41" 



8" 



7" I 8" ' 10" 



Inside dlam. of Btand Pipe ' 3" I 4f" ! 5f" I 61" 

Size Bottom Connection 2" |3"or4"4"or6" 6" 6"or8"f6"or8"8"orl0" 

Number and Size Nonles 1-2" I 1-2*" 2-2*" I 3-2*" 3-2*"! 4-2*" 6-2*" 



Steamer nozzle can be added on sizes 4" and up. or can be substituted lor 2 i" nozzles. Inside 
independent cut-on gate can be furnished on 24" nozzles if wanted. 
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Valves 



THE LUNKENHEIMER COMPANY 



LUNKENHEIMER BRASS "RENEWO" VALVES 

Globe, Angle and Cross Patterns; Screw of Flange Ends; 
Medium weight, for working pressures up to 200 pounds, Extra 
Heavy for 300 pounds; sizes from Ji to 3 inches inclusive. 

All parts are renewable, including the seat and disc, and the 
seating faces are also regrindable. Both seat and disc are made 
of a most durable nickel alloy, and their unique construction 
reduces the wear on the seating faces, caused by the great velocity 
of the steam flowing through the valve, makes them self-cleans-, 
ing and eliminates water-hammer. 

Areas through the bodies are larger than those of the con- 
necting pipes; stuffing-boxes can be packed under pressure 
when the valves are wide open, and the valves are provided with a non-corrosive 
union connection between the body and hub. 

LEADING DIMENSIONS 




LUNKENHEIMER IRON BODY BRASS MOUNTED; "PUDDLED" SEMI- 
STEEL AND CAST STEEL GLOBE, ANGLE AND CROSS VALVES 

Iron Body Brass Mounted — Medium Pattern, for work- 
ing pressures up to 125 pounds, Heavy for 175 pounds and 
Extra Heavy for 250 pounds; Screw or Flange Ends. 
Extra Heavy Pattern can be had with or without interior 
or exterior by-pass. Medium and Heavy Patterns made in 
sizes from 2 to 12 inches inclusive; Extra Heavy without 
by-pass, from 2 to 10 inches, and with by-pass, from 3J^ 
to 12 inches inclusive. 

All parts subjected to wear are renewable; the seating 
faces of both the main and by-pass valves are regrindable, 
and the stuffing-boxes can be packed under pressure when 
valves are wide open. 
For superheated steam, these valves can be had made of "Puddled' ' Semi- 
steel, a material having a tensile strength of 35,000 pounds per square inch; and 
for extreme conditions of pressure, superheat and strain, of cast Steel, the tensile 
strength of which is about 80,000 pounds per square inch. 

LEADING DIMENSIONS OF IRON BODY AND "PUDDLED" SEMI-STEEL VALVES 




Size of Valve inches 



Face to Face Screw IMed & Hy., in. 

EndGlobe Valves JEx Hy.,inches 
Center of Port to") 

Face of Screw IMed & Hy., in. 

End Angle or (Ex Hy., inches 

Cross Valves. . J 
Face to Face of f Medium, inches 

Flange End > Heavy, inches 

Globe Valves.. J Ex. Hy., inches 

Center of Port to ^ Medium, inches 
Top of Stem, > Heavy, inches 
when open J Ex Hy., inches 

Center of Valve to End of "i 

By-pass, Extra Heavy > inches 
Pattern ' 



6* 

8% 

3 36 
4& 

7Vi 
8 

13M 



2H 



756 
3B 

9Vs 

4& 
5 

b% 
10*A 

14H 



8)* 

10 
12H 



6X 

UK 

16H 



3 l A 



9 
12X 

4H 

n 

13M 

5H 
6)6 
G% 

18Ji 
13M 
17H 

7H 



4 
10 
13 

5 

11 
14 

5K 
&A 
7 

MK 

14*g 
19H 

7K 



4H 



14 

7 

12 

12H 

15 

6 
6% 

7H 

15H 
15K 
20M 

8 



5 
12 



7H 

12H 
13H 
15M 

7M 
7V% 

17 

17 

22 

9H 



6 



13K 

w. 

8J* 

7)6 
8)6 
8M 

-8« 

18M 
24 



15* 
18* 

7% 
9H 

16* 

17 

19* 

8)6 
9 

20H 
20* 
27* 

11* 



8 
18 
20 

8* 
10 

19* 
20* 
21* 

s* 

10* 

22* 
22* 
29* 

13* 



10 
23* 
23* 

10 
11* 

24* 

24H 
25* 

10* 
11)4 
12H 
26* 
26* 
35* 

16 



(See also next page) 
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Valves 



(Continued from preceding pases) 

THE LUNKENHEIMER COMPANY 

CINCINNATI, OHIO 




SAFETY BOILER 



LUNKENHEIMER NON-RETURN 
STOP VALVES 
Iron Body Brass Mounted; "Puddled" Semi-steel and Cast Steel 

Made in sizes from 4 to 10 inches inclusive, screw or flange 
ends, and in five different combinations of material to suit the 
requirements of various conditions of superheat and high pressure, 
and to meet the specifications of engineers who may differ as to 
what is best suited to the purpose. 

Valves will immediately close in case of a sudden decrease in 
pressure on the boiler side of the disc, caused by the blowing out 
of a tube in the boiler or any rupture of the headers, shell, etc. 
Chattering or vibration of the disc is overcome by an ingenious 
outside spring arrangement. Valves cannot be opened by hand, 
but can be positively closed. 

Of extra heavy construction, well made in every detail, and 
guaranteed in every particular. All parts subjected to wear are 
renewable. 

LEADING DIMENSIONS 





.inches 


4 


4H 


5 


6 


7 


8 


10 






Face to Face, Screw End Globe Valve 

Center to Face, Screw End Angle Valve 

Face to Face, Flange End Globe Valve 

Center to Face, Flange End Angle Valve 

Center of Body to ( Globe Valve . 

Top of Stem, open 1 Angle Valve. 

Center of Body to Extreme End of Yoke • . . . . 


. inches 
. inches 
. inches 
.inches 
.inches 
.inches 
.inches 


13 

14 

7 
21 H 
21 

9 


14 

7 
15 

7H 
23 

9H 


UK 

7H 
15M 

25 

24^ 

9K 


16H 

sx 

17 H 

27 
27 
11 


1SH 

19X 
9H 

8* 

12H 


20 

10 

21H 

10^ 

33H 

33 

14 


23 K 

im 

25?$ 
12H 
40^ 





LUNKENHEIMER "PUDDLED" SEMI-STEEL VALVES 

Particularly adapted for high pressures and superheated steam. 

The "Puddled" Semi-steel as used in Lunkenheimer valves is an extremely 
high-grade iron and steel alloy of very close grain and great strength, the tensile 
strength per square inch being about 35.000 pounds. 

All parts subjected to wear are renewable, making the valves practically inde- 
structible. 

The line includes Globe, Angle, Cross, Gate, Check and Non-return Safety 
Boiler Stop Valves, guaranteed for working pressures up to 250 pounds per square 
inch, and to suit various conditions of superheat and meet the specifications of 
engineers who differ as to the material used for the trimmings, "Lunkenheimer 
"Puddled" Semi-steel Valves are made in two combinations. 

LUNKENHEIMER CAST STEEL VALVES 

For extreme conditions of pressure, superheat and strain, Lunkenheimer Cast 
Steel Valves are unexcelled. 

They are the only cast steel valves made to meet standard specifications and 
are the only steel valves containing less than .05 per cent of either phosphorus 
or sulphur. 

The tensile strength of Lunkenheimer Cast Steel is about 80,000 pounds p°~ 
square inch, with a safe elastic limit and excellent elongation. 

To suit the requirements of various conditions of superheat and high pre* 
and also to meet the specifications of engineers who may differ as to wl 
best suited to the purpose, Lunkenheimer Cast Steel Valves are made ii 
combinations as regards the material used for the trimmings. 

The line includes Globe, Angle, Gate, Non-return Safety Boiler Stop Valve 

(Sea also next page) 
91 



Digitized by 



Google 



Digitized by 



Google 



Grease Cups 



(Continued from preceding paces). 

THE LUNKENHEIMER COMPANY 

CINCINNATI, OHIO 




"Ideal" 




•Lion' 




'Marine" 



"Lock" 





Tiger ' 



LUNKENHEIMER "IDEAL" AUTOMATIC GREASE CUP 

This cup is heavy in design, elegantly finished and made of 
the highest grade of bronze composition. It is of the automatic 
compression type and can be depended upon to feed the quantity 
of grease for which it is set. The regulation of the feed is 
accomplished by means of a screw in the shank. 

It is intended for use on engine crank pins, journals, etc. 
Made in seven (7) sizes, for capacities from 1/3 to 18 ounces. 



LUNKENHEIMER "LION" AUTOMATIC 
GREASE CUP 

Intended for all kinds of machinery bearings. Automatically 
feeds any quantity of grease desired. The grease reservoir is re- 
movable, to facilitate the filling of the cup. 

Made of bronze in seven sizes, capacities ranging from 1/3 to 
18 ounces. 



LUNKENHEIMER SCREW-FEED "MARINE" 
GREASE CUP 

Intended for such purposes where grease is fed to bearings from 
a distance. Of heavy design and absolutely reliable. 

Made of bronze in seven sizes, capacities ranging from 1/3 to 
18 ounces. 



LUNKENHEIMER "LOCK" GREASE CUP 

A screw compression cup with spring ratchet attachment, to 
prevent the cap from jarring off. Particularly adapted to all 
machinery subjected to excessive vibration. Made of a high 
grade bronze composition and exceptionally strong and durable. 

Can be had in five sizes, for capacities ranging from 1/8 to 2 
ounces. 



LUNKENHEIMER "TIGER" PLAIN BRASS GREASE CUP 

This cup is of the plain screw compression type, equipped r 
a spring lock, to prevent the cap from jarring off. They arc 
nished in three styles, — Finished Brass, Nickel Plated or R< 

Made in seven styles, for capacities from 1/8 to 5 ou 
They are guaranteed to be absolutely reliable and made o 
highest grade of bronze composition. 
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Valves 



NELSON VALVE COMPANY 

Chestnut Hill, PHILADELPHIA 

Branches in all Principal Cities. 

MANUFACTURERS OF HIGH GRADE BRONZE, IRON AND STEEL 
VALVES OF EVERT KIND FOR EVERT PURPOSE 



THREE WORKING PARTS KEEP NELSON GATE 
VALVES TIGHT 

Two self-adjusting discs and one central wedge form the 
simple mechanism upon which rests the success of NEL- 
SON Double-Disc Gate Valves — the one element of design 
that merits the serious consideration of all who want a 
valve that stays tight under all conditions. 

THE DISCS 

Two one-piece, cast-iron discs, faced with bronze disc- 
rings roUed-in, insure tight seating. Four lugs are cast on 
each disc, which interlock, enclosing a corresponding 
shoulder on the central wedge. 

THE WEDGE 

The bronze stem screws into a bronze nut which is cast 
inside of the iron wedge. When the valve-stem is raised, 
the shoulders on the wedge press upon the upper disc-lugs, 
unseating the discs and opening the valve; in closing, the 
process is of course reversed, the lower disc-lugs receiving 
the downward pressure of the central wedge. 

ROCKING DISCS NATURALLY FIND TRUE ANGLE OF SEATS 

With the NELSON Gate Valves, the discs are loose on the central wedge, so 
that no matter how the valve-body may be distorted, they will assume the angle 
of the seats, making a perfectly tight shut-off. Two guides cast on each disc fit 
into grooves in the valve-body, eliminating chattering, avoiding scraping or 
scoring of discs or seats, and assuring easy travel until valve is completely closed. 

BRIEF LIST OF NELSON VALVES 

Bronze: Angle and Globe, of all kinds, for all purposes; Gate Valves; Check 
Valves of every type. 

Iron Body: Gate Valves; Hydraulically Operated Valves; Electrically Operated 
Valves; Globe and Angle Valves; Throttle Valves; Cushioned Non- 
Return Stop and Check Valves; Cushioned Non-Return and Swing 
Check Valves. 



Steel: 



Gate 

Stop; 
Valve 



Complete cats 
request. 
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Recording Meters, Valves 



YARNALL-WARING COMPANY 

Chestnut Hill, PHILADELPHIA 

SOLE MANUFACTURERS IN THE UtflTED STATES OF THE "LEA" 
V-NOTCH RECORDING METER; SIMPLEX SEATLESS BLOW-OFF 
VALVE AND THE SIMPLEX PIPE JOINT CLAMP. 



"LEA" V-NOTCH RECORDING METER 



T»TTT> T1AOP - T«L 



~ accurate measurement of 
cold. Is used for measuring 
m consumption (condenser 
discharge, acids, streams, 
mals, sewage, etc. 
ES : At all rates of flow, 
the greatest advantage 
of the "Lea" V-Notch 
Meter is that it is de- 
pendably accurate, as it 
depends only upon water 
falling by the simple law 
of gravity unassisted by 
any mechanical means, 
through a V-Notch weir, 
the quantity of which for 
each inch of head every 
engineer knows. 

(Thompson's for- 
mula — Quantity equals 
constant X H). 



New Extra Storage Type "Lea" V-Notch Recording Meter. 
It will straighten out your feed curve. 

Read these other advantages: 

1st. Records the flow for each moment continuously. 

2d. No extra storage space for hot water required as flow is continuous. 

3d. Guaranteed accuracy within \ l A%. 

4th. Equally accurate for maximum or minimum flow. 

5th. Accuracy unaffected by irregular velocity, temperature changes, dirt, 
scale or sediment. No moving parts in path of flow to get out of order. 

6th. No parts of the recording instrument exposed to the flow of liquid being 
measured. 

7th. "Lea" Recorder is inexpensive in first cost, has no after-expense for 
upkeep, and saves more than enough to quickly pay for itself. 

8th. Your safest guarantee is the success of the "Lea." There are now nearly 
600 in use, measuring over half a million engine and boiler horse-power. 

Write for bulletin. 

SIMPLEX SEATLESS BLOW-OFF VALVE 

Nearly 5000 in Use. 
1st. Has no seat to leak. 2d. Automatically packed. 3d. Packing is alwa' 
protected. 

SIMPLEX PIPE JOINT CLAMP 

Ovpr 8000 in Use. 
lately, 
it all these. 
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Valves 



THE PRATT AND CADY COMPANY 

HARTFORD, CONN. 
VALVES FOR ALL PURPOSES 



ASBESTOS DISC VALVES 

The Stuffing Box Gland is long, heavy and well 
fitted. 

The Spindle Collar, and its point of contact with the 
bonnet, have specially smooth surfaces and make a 
steam-tight joint when valve is fully open. 

The Disc Holder is guided by four splines in the 
body, assuring perfect alignment at all times. The 
Disc Holder is of the horseshoe type, and can be re- 
moved and replaced, the only tool necessary therefor 
being a wrench to unscrew the bonnet. 

The Seat is spherical, thus preventing the settling 
thereon of any substance that might hold the disc 
from going squarely to its place. The metal used in the 
construction of these valves is approximately 86% 
pure copper. We use no scrap whatever in the con- 
struction. 

The Valve complete is finished with the utmost care. 
When so ordered, these valves can be made with solid 
brass disc, or with brass disc holder filled with special 
metal, at additional price. 

CAST STEEL GATE VALVES FOR SUPER- 
HEATED STEAM 

All Valves 2j^" and larger are equipped with Cast 
Steel Bodies, Bonnets and Wedges. 

The Seats and Faces of the Wedges are made of 
Nickel, securely fastened in place so that they will be 
unable to work loose. 

Stems are Nickel Steel. 

All Bolt Holes are Spot Faced. 

Bonnet Joint is packed with the best grade of Super- 
heat Packing. 

The End Flanges have -fa" Raised Faces, extending 
full width inside of Bolt Holes, with smooth finish. 

All Bolts have Hexagon Heads and Nuts, with the 
under side of same semi-finished. 

The Discs are of the Wedge Pattern. 

Stuffing Box is made with Hinge Bolts, very deep 
for square Packing. 

Yoke is bolted to the Bonnet. 

All tested to a hydrostatic pressure of 800 lbs. 

COMPRESSION TYPE HYDRANTS 

Without Intricacy of Construction. 

Complete catalog of all Pratt and Cady products 
on request. 
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Valves 



PITTSBURGH VALVE, FOUNDRY & 
CONSTRUCTION CO. 

PITTSBURGH, PA. 



SPECIFICATIONS 
FOR MATERIAL 



GATE VALVES 

Grey Iron— 22,000 lb. per sq. 



PARALLEL SEAT 
50 lb. WORKING 
PRESSURE 
100 lb. TEST 
PRESSURE 



125 lb. WORK- 
ING PRESSURE 
300 lb. TEST 



PARALLEL SEAT 
200 lb. WORK- 
ING PRESSURE 
too lb. TEST 
PRESSURE 



fi 



in. tensile 
strength. 

Semi Steel— 33,000 lb. per sq. in. tensile 
strength. 

Sizes 14" to 72" cast iron. Low pressure. 
For water, gas, air or exhaust steam. 
Extremely close face to face, invaluable 
in complicated piping connections. 
PAR^LELSEAT Sizes 2" to 48" cast iron. Standard pres- 
sure. For water, air, steam or gas. Fully 
bronze mounted. Especially adapted to 
water distribution. 

Sizes l£ r to 16" cast iron. Largely used 

for natural gas under the lower pressures. 

Furnished either all iron or iron body 

bronze mounted. 

PARALLEL SEAT Sizes 3" to 20" semi steel. In extensive use 

?NG PRESSURE * or the transmission of natural gas. Fur- 

m?iSeSI T nished either with or without bronze 

mountmgs. 

PARALLEL SEAT Sizes 2" to 12". For water or oil at pres- 
sure noted. Semi steel with solid bronze 
mountings. 

Sizes 2" to 12" semi steel. High pressure 

gas valve used chiefly at the gas wells and 

on feeders in the gas fields. 

Sizes 2" to 10" semi steel. For hydraulic 

service and extreme natural gas rock 

pressures. 

Sizes 2" to 16" semi steel. A valve for 
medium steam pressures from 125 lb. to 
175 lb. where a less expensive valve than 
the 250 lb. type is desired. 

Sizes 1 J" to 28". Made of semi steel with 
solid bronze mountings for ordinary steam 
pressures or of cast steel with monel 
mountings for superheat. 

TAPER SEAT Sizes 2" to 10". The strongest valve pos- 
INGPR^SSTOE sib * e to make m its weight, all surfaces 
2000 lb. TEST being cylindrical or spherical segments. 

Designs and quotations furnished for 
valves for special conditions or higher 
pressures. Materials used are those best 
adapted to service. 

(See also next page) 



loo lb. WORK- 
NG PRESSURE 
1500 lb. TEST 
PRESSURE 
PARALLEL SEAT 
xooo lb. WORK- 
ING PRESSURE 
1500 lb. TEST 
PRESSURE 
PARALLEL SEAT 
1500 lb. WORK- 
ING PRESSURE 
2000 lb. TEST 
PRESSURE 

TAPER SEAT 
175 lb. WORK- 
ING PRESSURE 
§oo lb. TEST 
PRESSURE 

TAPER SEAT 
250 lb. WORK- 
ING PRESSURE 
800 lb. TEST 
PRESSURE 



GATE VALVES 
FOR ANY 
PRESSURE 




50 lb. Parallel Seat Gate 
Valve. Close Pattern 



8" 500 lb. Gate Valve 



' xooo lb. Gas Line 
Gate Valve 



8" xooo lb. Hydraulic 
Gate Valve 
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Piping 



PITTSBURGH VALVE, FOUNDRY & 
CONSTRUCTION CO. 

PITTSBURGH, PA. 



PIPING SYSTEMS 

For all Pressures and Purposes, 

Designed, Manufactured 

and Installed 

Pipe Bending Pipe Cutting 

Pipe Fitting 

Estimates furnished on receipt 
of specifications 



20" Expansion Bend — Radius 16 Ft. 

This bend contains 38 ft. of pipe and was made 

of two lengths joined in the arc by 

the Atwood Line Weld 




The Atwood Line Weld 
Patented 



THE ATWOOD LINE WELD 

This method of joining the abutting ends of 
wrought pipe allows the fabrication of pipes 
into lengths as long as can be handled for ship- 
ment with consequent reduction by about 50 
per cent of the number of flanged joints in the 
line. 



The .Interlock Welded Neck 
Patented 




INTERLOCK WELDED NECKS 
This method of connecting branch lines of 
wrought pipe to mains of the same material was 
developed in response to the demand of steam 
users for a structure containing the minimum 
number of joints. Every branch so connected 
eliminates a cast fitting with its attendant joints, 
gaskets and bolts and liability to trouble there- 
from. 

FLANGED JOINTS 

Atwood, Screwed, Shrunk, Expanded and 
Welded. 



The Atwood Joint 
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Central Station Heating Systems, Steam Specialties 



AMERICAN DISTRICT STEAM CO. 

General Offices and Works 
NORTH TONAWANDA, N. Y. 



First Nat. Bank Bldg. 
Chicago 



Hoge Building 
Seattle 



ENGINEERS AND CONTRACTORS; CENTRAL STATION HEATING; 
POWER, LIGHTING, RAILWAYS, GAS, WATER WORKS PLANS, SPECI- 
FICATIONS, EXAMINATIONS AND REPORTS; MANUFACTURERS OF 
STEAM SPECIALTIES. 



CENTRAL STATION HEATING SYSTEMS 

UTILIZING THE EXHAUST STEAM FROM ELECTRIC LIGHT AND 
POWER PLANTS FOR HEATING STORES, OFFICES, PUBLIC BUILD- 
INGS, SCHOOLS, CHURCHES, RESIDENCES, ETC. 

Our extensive experience dating back to 1877, enables us to closely foretell 
the possible income from the utilization of exhaust steam, if used according to 
the plans of the American District Steam Heating System. Hundreds of Central 
Stations are now operating over 1000 miles of underground mains with our 
system. In many cases, they have found that the income from the installations 
of the American System is often more than enough to pay all the expenses of 
generating current. We gladly send our engineers to investigate conditions, 
estimate the cost and tell what results can be expected. 

STEAM SPECIALTIES 

The following list gives the range of our activity in the manufacture of steam 
specialties: — 

Steam Pipe Casing 

Single Expansion Variators 

Double Expansion Variators 

Standard Expansion Joints 

Iron Body Expansion Joints, Single 
and Double 

Flanged Anchor Specials 

Special Flanged Fittings for Under- 
ground Steam Mains 

Boosters 

Standard Flanged Fittings 

Extra Heavy Flanged Fittings 

Reducing Companion Flanges 

Companion Flanges 

Long Sweep Cast Iron Fittings 

Cast Iron Fittings 

Galvanized C. I. Fittings 

Extra Heavy C. I. Fittings 

Branch Tees or Manifolds 

"Adsco" Graduated Radiator Valves 
" Damper Regulator and Re- 
lief Valve 

"Adsco" Graduated Receivers 
" Mercury Gauges 
" Water Gauges 



"Adsco" Water Heaters 

Railing Fittings 

Cast Iron Drainage Fittings 

Pipe Saddles and Clamps 

Steam Meters, "pressure" 

Expansion Pipe Hangers 

Pipe Hooks and Straps 

Floor and Ceiling Plates 

Floor Sleeves and Thimbles 

Ball Joints 

Adjustable Annular Wedges 

Flanged 45° and 90° Angle Joints 

Steam Traps, high and low pressure 

Separators 

Back Pressure Valves 

Cast Iron Valve Curbs 

Packingless Iron Body Gate Valves 

Iron Body Gate Valves 

Radiator Valves 

Condensation Meters 

High Pressure Piping 

Reducing Valves 

Special Pipe Cut to Order 

Flanged Cast Iron Pipe 

Wooden Water Pip* 



Send to-day for our Bulletins and Catalogues — They are free and explain fully. 
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Valve Specialties 



G. M. DAVIS REGULATOR CO. 



Flanged Ends 
Horizontal Pattern 



DAVIS AUTOMATIC EXHAUST RELIEF VALVES 
Suitable for exhaust steam at atmospheric pressure. 

Davis Exhaust Relief Valves are designed for 
use with condensing engines to relieve direct to 
the atmosphere any pressure which may accumu- 
late in the condenser, if for any reason the vacuum 
is lost. They havd full pipe opening, and allow the 
steam to exhaust through them freely without 
choking. The valve seats are made from a bronze 
ring, and the discs are faced with a special bab- 
bitt metal, which construction enables them' to 
hold tight under high vacuum and not adhere to 
each other when pressure comes on the valves. 
Sizes from 6* to 36* with standard flanged ends only. 

Class A Valves are made in both horizontal and 
vertical patterns with water seals. The disc is 
cushioned by dash pots so it will not pound. 

Class B Valves are made in the angle pattern 
only, with the inlet horizontal and the outlet ver- 
tical downward. This type is well adapted for use 
with vertical reciprocating or turbine engines in connection with jet or surface 
condensers. 

Class C Valves are also made in angle pattern only, but have the inlet vertical 
and the outlet horizontal just the opposite to Class B. Used to good advantage 
where the piping comes close beneath the floor. 

DAVIS AUTOMATIC STOP AND CHECK VALVES 

Suitable for any working pressure up to 250 pounds. 

The Davis Class A Automatic Non-Return Valve is placed between the boiler 
and the header and is designed to act instantly and cut out the disabled boiler 
from the battery in event of an internal accident to one of them. It also acts 
as an equalizing valve to insure each unit being kept up to the average pressure 
in the header. 

Simplicity of construction is one of the valuable features 
of this valve. It has no internal dash pot to become cor- 
roded or coated with scale, and cause it to stick. Controlled 
entirely by the flow of steam, pressure not affecting its 
operation in any way. Made in sizes from 2" to 12*, with 
extra heavy flanged ends for all sizes. 

Class C Automatic Stop and Check Valve answers the 
same purpose as the Class A type, but is of entirely dif- 
ferent design. Made with an oil dash pot, rigidly con- 
nected to the stem, which is located outside the valve body 
away from the action of the steam, and while it effectively 
cushions the disc it cannot possibly be the source of any 
trouble. This feature is a distinct improvement on any 
construction yet devised and insures a valve that is ab- 
solutely dependable regardless of operating conditions. 
Sizes from 2 to 12 inches. 

Class CB Stop and Check Valve is a triple duty valve 
intended to be used on boilers in a battery in connection 
with an automatic pilot valve or three-way cock. In ad- 
dition to protecting both the boiler and the steam-main this cla /» c * ^Jfi v- 

valve may be used as a positive shutoff valve. Made in FtongedEnds— Globe 
sizes from 4 to 12 inches. 



Our new Catalogue No. 8 fully describes the above and other Davis Valve 
Specialties and will be gladly forwarded upon request. 
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Valve Specialties 



GOLDENANDERSOX VALVE 
SPECIALTY CO. 

1218 FTLTON BLDG. PITTHBL~HCffi. 2'A. 

STEAM AJTO WATS* SPBPALiro 



AUTOMATIC I>OTJHLE-CUHHIDl!EX> ggg - 
ACTOIG JtOK-SSTEKfr VAHBES 



baton an 

Tney wiU prevent one boiler workhnz at 
pr*-«*Hure than another; also should a tube burs: . tbey 
will instantly Hhut off the flow of steam frani the otner 
boiWi> into the injured boiler. 

'J 'lie Automatic Safety Btop Feature protect- ihfe 
and property' in case a break or rupture occurs m tfee 
mum steam line or branches*. The valve> willante- 
uiutically rut off the flow of Bteani frani the baner^ 
imi il the break is repaired. 

J 12* of these were ordered by the I\ S. Steel Corp. 
for the protection of their power plant*. 

Made in sizes 2 inches to 24 inches. 

THE CONTROLLING ALT1TUUK KICVB 

These are intended for automatically maintaining 

uniform stage of water in tanks, standpipes or imei - 

Triple Nou-Return Valve voire and do away with the annoyance of floats or 

fixture*. They are especially adapted for water 

works and railroads. 

These valves can be used with either high or low 
pressures and mav be closed automatically by water, 
by electricity ot ny hand. 

hi addition to the type illustrated we build valves 
with electrical attachments that can be quickly 
closed by means of a direct or alternating current. 
The solenoids are attached directly to the valves and 
wired up to switch at pumping station or switches at 
various locations, thus permitting instant, operation. 

Altitude Valves are made in either the angle or 
globe pattern, in the following sues: 3, 4, 6, S, 1G\ 12, 
14, 1G, 18, 20 and 24 inches. 

AUTOMATIC TLOAT VALVES 

The Pat. Automatic Angle and Straightway 
Float Valves are also intended for controlling 
water levels in tanks, standpipes or reservoirs. 
They can be instantly adjusted to operate quick- 
ly or slowly. 

When in operation, the water comes in under 
the valve or piston , also through port on top of 
valve . Owing to the greater area above the valve 
it is held closed. When lever is operated by float 
the auxiliary valve closes the inlet port and 
opens exhaust port. 

Owing to the pressure on top of the valve 
being removed, the pressure under valve forces 

(it open. The water above the valve acts as a 
cushion in opening, and as the valve travels 
upwards it draws in air through ports in the 
side of the body to cushion the valve when 
closing . Made in the following sixes, for either 
high or low pressures: 1, 1^ 4 , l^o, 2, 2^*, 3, 4, 
5. 6, 8, 10, 12, 14, 16, IS, 20 and 24 inches. 
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Valve Specialties 



FOSTER ENGINEERING CO. 

NEWARK, N. J. 

Branch Offices: CHICAGO PHILADELPHIA BOSTON PITTSBURGH 
MANUFACTURING ENGINEERS OF AUTOMATIC VALVE SPECIALTIES 

PRODUCTS 

PRESSURE REGULATORS (Reducing Valves), PUMP GOVERNORS 
(different styles for different purposes), for steam, water, gas and air. HY- 
DRAULIC REGULATING and RELIEF VALVES, for high and low pressures. 
Automatic FREE EXHAUST or RELIEF VALVES; BACK PRESSURE 
VALVES; FAN ENGINE REGULATORS, for controlling speed of fan by 
pressure in boiler. LEVER BALANCED VALVES- FLOAT VALVES, auxil- 
iary-operated and direct-connected. AUTOMATIC NON-RETURN STOP 
VALVES; AUTOMATIC NON-RETURN EMERGENCY STOP VALVES, 
for saturated and superheated steam — semi-steel and cast steel bodies, and other 
kindred devices. Over 60 different styles. Also design valves for special services. 

PRESSURE REGULATOR—CLASS "W" 

For Maintaining a Constant Uniform Delivery Pressure 
I from a Higher Initial Regardless of Variations in the 
Boiler Pressure or Source of Supply. For Service on 
Steam, Water, Gas and Air. 

Its "compensating spring and toggle lever 
arrangement" makes it phenomenally sensi- 
tive, accurate and reliable. Has no weights, 
levers, or ^ close-fitting piston or parts to 
cause friction. Very simple in construction 
and adjustment. Made in sizes J^-inch to 
1-inch of composition; larger sizes, iron body, 
composition mounted. Sizes 2^-inch and up 
are fitted with renewable seats, forged steel stem 
and levers — insuring durability and minim^im 
repairs. Thousands are in use today in all civ- 
ilized countries and is the "standard" of many 
_ large power and manufacturing plants. 

FOSTER CLASS "G" PRESSURE REGULATING VALVE 
FOR INTERMITTENT SERVICE 

A decided innovation, so extremely sensitive and withal 
so reliable that delivery pressure may be adjusted from 
zero to within a fraction of the initial pressure, and at 
point of adjustment the delivery will remain constant, 
regardless of variation in initial pressure or volume of 
discharge. 

Will operate equally well on horizontal or vertical 
pipe; upright, inverted or inclined at any angle. 

Although of wide range of operation, no part of this 
valve is of delicate construction or easily deranged. 

Orders should state initial and delivery pressures, con- 
nections, service and approximate volume of discharge. 
(See below.) 

Made in all sizes, J^-inch to 12-inch . Sizes 2-inch and 
smaller of composition only. Larger sizes, iron body, 
composition trimmed. Screwed and flanged connections. 
Also make larger sizes in composition on order only. 

Prices on application. Write for complete 1913 Cata- 
logue No. 20. 

ORDERS FOR PRESSURE REGULATING VALVES SHOULD SPECIFY: 

1. Initial or boiler pressure. 7. Size of valve preferred and if we will be per- 

2. Maximum and minimum delivery pressure. mitted to send a smaller size if we deem a 

3. Connections — screwed or flanged ends, smaller valve will give better results. By 

giving diameter. following our suggestions we often save 

4. Sizes of both pipes leading to and from considerable money for our users. 

regulator. 8. Any additional information towards an 

5. Device or system to which it is to be ap- intelligent understanding of your require- 

plied. ments will insure your receiving a valve 

6. For high or low pressure service. best suited to meet conditions. 
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Steam Traps, Valves 



BOYLSTON STEAM SPECIALTY CO. 

CHICAGO, ILL. 

MANUFACTURERS OF STEAM SPECIALTIES: STEAM TRAPS; REG- 
ULATING VALVES, BACK PRESSURE VALVES, TANK VALVES; 
TEMPERATURE CONTROLLERS; STRAINER DEVICES, ETC. 



THE BOYLSTON STEAM TRAP 
Our 29 years of experience in the STEAM 
TRAP business have been focalized in the de- 
sign of a line of STEAM TRAPS, THE BOYL- 
STON, which are as nearly perfect as mechanical 
skill and an understanding of requirements can 
make them. 

The modern demand calls for a TRAP of 
CAPACITY, DURABILITY and POSITIVE- 
NESS in operation, and one which allows EASY 
ACCESSIBILITY to its WEARING PARTS, I 
which points are embodied in the BOYLSTON \ 
1 'Get-at-able" Quick Repairable Improved 
STEAM TRAP. Other meritorious features are 
the LONGEVITY of the SEAT and DISC, 
coupled with the EASE and CHEAPNESS of 
renewals, without breaking a single pipe-con- 
nection — removing the cover, or breaking a 
GASKET. 

In the design of the BOYLSTON STEAM ot . . „. f . . - 
TRAP, we have eliminated the objectionable Showm « Simplicity of Accessibility 
features, such as COLLAPSIBLE FLOATS, 

COUNTERBALANCE WEIGHTS, multiplicity of LEVERS, superfluous 
JOINTS, etc., all of which serve no real or valuable purpose other than to com- 
plicate the device. The open-bucket non-collapsible FLOAT is used with a 
resulting LARGER CAPACITY of the BOYLSTON TRAP. 

ALL CASTINGS AND PARTS used in BOYLSTON STEAM TRAPS are 
interchangeable, ACCURATELY MACHINED by SPECIAL TOOLS and 
TEMPLATES made for that purpose. 

The MATERIAL WE USE for the SEAT and VALVE DISC (the only wear- 
ing parts) in the BOYLSTON STEAM TRAP is made from BOYLANEY 
METAL— the hardest known non-corrosive metal in existence. 

All other castings are of CHARCOAL GUN IRON. 

Boylston Traps Are Made in the Following Classes: 

Style A, for pressure ranging from 1 to 30 lbs. 

Style B, for pressure ranging from 30 to 12&lbs. 

Style C, Extra Heavy, for pressure ranging from 125 to 250 lbs. per sq. in. 

Style D, with Unlimited Valve, suitable for pressure from 1 to 125 lbs. 

Style E, Extra Heavy Pattern, with Unlimited Valve suitable for pressure from 125 to 250 lbs. 

BOYLSTON HIGH PRESSURE PILOT 
REDUCING VALVE 

This valve belongs in a class by itself, and is an 
entirely different device from the regular common 
commercial reducing valve. 

a^| It is so sensitive and reliable that delivery pres- 

■ m sure can be adjusted from as low as 5 pounds to 

^ I within nearly the initial pressure, and when ad- 

H I justed the delivery pressure will remain constant 

I regardless of variations in the initial pressure or 
| volume of discharge. 

Even with a wide range of operation, no part i 

r~j of delicate construction nor can the parts be easib 
I deranged. 
Dan be made of steel and nickel suitable f o 
>erheated stea m at additional c ost. 

New General Catalog No. u fully describes Boylston 
Specialties. 
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Gauges, Valves 



AMERICAN STEAM GAUGE & VALVE 
MANUFACTURING CO. 

Factory and General Offices, BOSTON, MASS. 

SALES OFFICES: New York. Chicago, Atlanta. Pittsburgh 

MANUFACTURERS OP STEAM TRAPS, GAUGES, VALVES, INDICATORS, 
AND KINDRED APPLIANCES FOR GOVERNING, INDICATING, MEAS- 
URING, RECORDING AND CONTROLLING STEAM, WATER, AIR, GAS, 
OIL, AMMONIA, AND ALL OTHER PRESSURES. 



Bourdon Gauge 



AMERICAN GAUGES are the simplest in con- 
struction, yet so designed that maximum effi- 
ciency with longest service is assured to the user. 
Gauges are too often judged or selected from super- 
ficial inspection only, with little or no attention 
to interior construction — the vital part. In Ameri- 
can Gauges only the best material and workman- 
ship will be found, as well as accuracy. This means 
dollars in every sense of the word to the owner, 
in both operating and maintenance expense. We 
furnish gauges for every purpose, and especially 
invite inquiries for installations where operating 



conditions are unusually severe. Estimates promptly furnished. 

AMERICAN RECORDING GAUGES 

The economical operation of power is safely 
guarded by the use of accurate, durable Recording 
Gauges. American Recorders are constructed in 
the same reliable, workmanlike manner that is 
characteristic of all our products. The style of 
case is the same as our non-recording instru- 
ments, thus giving uniformity to gauge board 
installations. Highest grade clock movements 
are used, insuring accurate time records. Stand- 
ard chart 8 inch, 24 hour. Special charts to order. 
Each gauge fitted with our improved fountain pen, 

requiring filling monthly. We specialize in engine Recording Gauge 

room gauge boards complete, and invite inquiry. 

AMERICAN SPECIAL POP SAFETY VALVE 

This valve is designed embodying the best features found in 
our experience during the thirty years of spring loaded safety 
valve existence. Constructed of the highest grade materials, 
tested under actual working conditions, simple, efficient, and 
of few working parts, all being easily accessible, and all ad- 
justments made from outside valve casing. It is the best in 
valve construction. 

This valve is also made in outside spring pattern for super- 
heated steam. 
Sectional View 



OUR SIXTY-THREE YEARS' RECORD IS BEHIND OUR GUARAN- 
TEE COVERING ALL GOODS WHICH WE MANUFACTURE. 
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Steam Traps 



AMERICAN STEAM GAUGE & VALVE 
MANUFACTURING CO. 



ESTABLISHED 1851 
AMERICAN IDEAL STEAM TRAP 



The essential feature of this trap is 
its valve leverage, which is many 
times more powerful than in any other 
float trap. POWER OF LEVERAGE 
is the principle involved in all steam 
traps. We, therefore, use heavy floats 
which positively will not collapse; and 
on traps for pressures 1 to 125 lbs., 
outlet is full diameter, thus giving a 
capacity many times greater than any 
other float, pot or bucket trap. 

For HIGH PRESSURES this trap 
is also in a class by itself, having 
demonstrated its superiority by actual 
service and tests of unquestioned se- 
verity. 

We can solve your Trap problems — 
send them to us. 



Model C- Sectional View 
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Steam Traps 



MOREHEAD MFG. CO. 

DETROIT, MICH. 

TILTING STEAM TRAPS, RETURN, NON-RETURN, VACUUM AND 
CONDENSER TYPES, FOR DRAINING HIGH OR LOW PRESSURE AND 
VACUUM HEATING SYSTEMS OP WATER OF CONDENSATION, and 
where desired, returning the condensation to the boiler as feed water. 



RETURN STEAM TRAP 

The Return Steam Trap removes water 
of condensation from heating, drying and 
cooking apparatus and returns the conden- 
sation direct to the boilers regardless of 
any difference in pressure on the apparatus 
drained and the boiler or whether the appar- 
atus is located above or below the water 
line. It is admirably adapted for use as a lift 
pump and for feeding boilers from open or 
closed heaters. It handles perfectly, water 
Merebeed Return Steam Ttei at any temperature. 

NON-RETURN TRAP 

This type of Morehead Steam Trap is especially 
adapted to the removal of condensation from high 
or low pressure steam mains, dryers, heaters, etc., 
and delivering the water to an open tank, hot well 
or feed water heater. This trap has a removable 
seat and disc in the valve. It discharges from low 
point, insuring an effective water seal at all times. 
MereaeeJ Ne*-Itet«rn * t * s guaranteed for 200 lbs. working pressure. 
SeeeenTiaB 

VACUUM TRAP 

The Vacuum Trap removes automat- 
ically all condensation from exhaust lines 
and oil separators operating under a 
vacuum without breaking or impairing 
that vacuum. It delivers the water of 
condensation to any desired point above 
or below the location of the trap and is 
guaranteed not to affect the vacuum in 
in any way. 

CONDENSER TRAP 

The Condenser Trap is a combina- 
tion of the features of a Morehead Auto- 
matic Return Trap and the Jet or Spray 
Condenser. It is especially adapted to 
service en exhaust steam and reduced 
pressure heating, cooking and drying 
apparatus. The posihwewacvum farmed 
Went i*f Ce e de— er Tret in the tank of the trap removes rapidly all 

Trtrti ■ ret if i* ■rtiil twrtatktUe condensation in the system, a ccel e ra tes 
TW eftwek veto* e*4 c*c* efceem ie the travel of the steam and reduces the 
«e*mee*feraMw4estsftrea. back pressure on the engine. 

Tien te e M i w l we i Sleeoei TVee to eeeet e*ecy < 
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Steam Trapi 



MOREHEAD MFG. CO. 





MOREHEAD 


TILTING 


NON-RETURN STEAM TRAPS 
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MOREHEAD TILTING RETURN, VACUUM AND CONDENSER 

STEAM TRAPS 

Sizes and Capacities 



No. 


Sise of 
Drum 


Slxeof 
Inlet and 

Outlet 
Connec- 
tions 

Inches 


Sice of 

Steam 
Pipe 

Connec- 
tions 

Inches 


Capacity of 

Water In 

Lbs. per 

Hour 


Drainage 

Capacity 

In feet of 

1 Inch Pipe 

Lineal 


Capacity 
Square Feet 

Direct 
Radiation 


Capacity 
Lineal 

Feet Hot 

Blast 

Heater 


Weight 


1 
2 
3 
4 
5 
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10x24 
12x30 
14x36 
16x40 
18x42 
18x42 
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u 
li 
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2J 
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u 
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1050 
1850 
4000 
6000 
11000 
15000 


5000 
9000 
20000 
35000 
50000 
75000 


2300 

4000 

9000 

16000 

25000 

40000 


1000 
1800 
4000 
7000 
12000 
18000 


100 
175 
250 
275 
350 
400 



The above capacities are figured on a basis of 50 pounds pressure to the 
square inch. The above drainage capacity in inch pipe is based on ordinary 
radiating conditions. For lumber Kilns, greenhouses and moist goods, 
divide by two. For laundries, brick dryers and wet goods, divide by three. 
For fan stacks and blowers, divide by five. 

NOTE— 3 feet of 1 Inch pipe equals one square foot of surface. 2.3 feet of 1| inch pipe equals 
one square foot of surface. 2 feet of \\ Inch pipe equals one square foot of surface. 1.61 feet of 
two Inch pipe equals one square foot of surface. 

MOREHEAD RECEIVERS 
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Steam Specialties 



The Dunham Radiator Trap 



C. A. DUNHAM COMPANY 

MARSHALLTOWN, IOWA 

New York: No. 1 Madison Avb. Chicago: 343 S. Dearborn St. 

San Francisco: 602 Monadnock Bldg. 

Canadian Factory and Office : Toronto, Ontario 

MANUFACTURERS OF THE DUNHAM RADIATOR TRAP, THE DUN- 
HAM BLAST TRAP. THE DUNHAM AIR VALVE AND THE DUNHAM 
VACUUM AND VACUO VAPOR SYSTEMS OF HEATING. 

THE DUNHAM 
RADIATOR TRAP 
for use in connection with 
the Dunham Vacuum and 
Dunham Vacuo Vapor 
Systems of Steam Heat in?. 
It will positively allow for 
the complete discharge of 
water and air from the 
radiator to which it is 
attached without loss of 
steam. Constructed of 
phosphor bronze. 

Made in four patterns — Right hand, left hand, straight way and angle. 
Size connections — J inch pipe. Capacity — 350 sq. ft. direct radiation. 

Maximum steam pressure — 10 lbs. Wt. 2 J lbs. 

THE DUNHAM 
BLAST TRAP 

for use in draining blast coils 
in vacuum or other steam 
heating systems. Also for use 
on large direct radiating units 
where the Dunham Radiator 
Trap is too email. Positively 
opens for water and air and 
closes for steam. Body made 
of cast iron. 

Care must be taken in 
reducing blast surface to 
equivalent direct by multi- 
plying by a factor ranging 
from 3 to 9, depending upon 
the temperature, velocity 
and volume of air being 
forced over the coils. 

THE DUNHAM AIR VALVE 

This valve is made for use in revamping both old and new air-line jobs. It 
is built upon the same principle as the Dunham Radiator Trap. Is made of cast 
bronze, nickel plated all over and has union nut and nipple. Made for t inch 
pipe connection. Architects and engineers can specify this valve with the posi- 
tive assurance that it will give service without necessitating the attention that is 
required to keep so many other air line valves in working order. 

DUNHAM VACUO VAPOR SYSTEM 

is simply a low-pressure system of heating that works upon pressure, vapor, and 
vacuum, without necessitating -the use of a vacuum pump. It is particularly 
applicable to residence, apartment house, and church heating where low pres- 
sure (below 2 lbs.) boilers are used. 

Complete information, catalog and prices will be sent on avvUcation. 

The Dunham System is installed in such buildings j 
N. Y.; 80 Maiden Lane Bldg,, N. Y.; Insurance Ej 
Sherman Hotel, Chicago, and hundreds of other buildii 



The Dunham Blast Trap 




Si*e I Capacity I Connection 


Wt~ 


$4" 1 1500 sq. ft. direct radiation 1 %" pipe 
V' 13000 I l"pipe 


13 lbs 

21 " 
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Steam Traps 



NASON MANUFACTURING COMPANY 

71 Fulton Street, 32 Davis Street, 

NEW YORK LONG ISLAND CITY 

MANUFACTURERS OP STEAM, HYDRAULIC, GAS, REFRIGERATING 
AND SANITARY ENGINEERING SUPPLIES. 

THE NASON-VESUVIUS STEAM TRAP 

Fig. 1 shows the interior view of the Nason- Vesuvius Trap. A novel point, 

worthy of note, is the regrinding ball valve, which has a positive intermittent 

discharge and to which is imparted a positive rotating motion. This feature 

eliminates the usual trap troubles due to scoring of the valve surfaces, for the 

valve is either wide open or shut tightly. Fur- 

thermore, a slight rotative motion is given the 

ball, making a new seating surface at each dis- 
charge^ — thus uniformly distributing the wear. 
Because of the large discharge orifice, the trap 
■ is freed from the collected condensation in mini- 
) mum time, with a subsequent reduction of scoring 
effect on valve. 

To substantiate these claims, we call attention 
> to the fact that our repair sales have amounted to 
I approximately $15.00 during the past five years, 
and in view of the large number of traps in opera- 
Fig j tion, this amount indicates that the cost of main- 

tenance is a negligible quantity. 

"CLASS L," 1 TO 50 LBS. "CLASS M," 50 TO 150 LBS 
"CLASS H," 150 TO 250 LBS. 

No 1 2 3 

Pipe connection %' V \%' \y 2 ' 

Square feet surface 1600 2400 3100 4300 

Discharge lbs. water per 

hour 560 830 1080 1520 

List, each $28.00 $35.00 $42.00 $50.00 



Fig. 2 



"NASON" STEAM TRAPS 



Fig. 2 illustrates the cross-section of the Nason Steam Traps in the "Class *B," 
"Class C" and "Sidelug" types, and is an actual section of the "Class B" and 
"Class C" group. 

In the "Sidelug," as will be noted in Fig. 3, the 

body construction differs, in that extension lugs are 

cast over the inlet and outlet ports, so reinforcing 

the flange joints at these points that leakage is ren- 

, dered impossible through the blowing out of the 



The "Sidelug" castings are also made extra heavy 
for working pressures to 150 lbs. 

The function of all these traps is to automatically 
discharge the condensation from heating surfaces of 
every description, without loss of pressure or waste 
Fig. 3 of steam. 
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Eliminators 



W. H. NICHOLSON & CO. 

WILKES-BARRE, PA. 

MANUFACTURERS OF THE WYOMING ELIMINATOR AND THE 
WYOMING STEAM TRAP. 



THE WYOMING AUTOMATIC ELIMINATOR 

This is a combination steam separator and trap, 
for eliminating water, moisture and impurities 
from live steam. The separator portion of the 
HORIZONTAL TYPE has an arrangement of 
four corrugated baffle plates that has been pat- 
ented by us. These plates are so placed that the 
steam in passing through is obliged to make a 
double "S" turn. 

The trap is not what is commonly known as the 
float operated type. The float is instrumental 
only in releasing the latch when the water has 
reached a predetermined level. The ball weight 
released by the latch causes Kve steam to be ad- 
mitted behind the piston. The full steam pres- 
sure behind this piston moves it forward and 
opens the discharge valve instantly. The water 
passes out and permits the float to fall to its 
lowest position. The weight of the downward 
moving float raises the ball weight to its sus- 
pended position where it is held by its latch in 
Horiiontal Type readiness for the next discharge. 

From the illustration of the VERTICAL 
TYPE it will be noticed that the steam, after en- 
tering the separator, impinges against the centre 
perforated baffle, causing the water, moisture and 
impurities, with the aid of gravity, to drop to the 
trap section below. The sudden reversal of direc- 
tion of steam current, causes all moisture to be 
thrown out that does not come directly in contact 
with the perforated plate. 

The trap portion is practically the same in both 
types. The entire machine is compact and, in 
fact, takes up no more room than the ordinary 
separator. 

The Wyoming is guaranteed to supply steam 
that is 99.5% dry, and up to as near perfect 
separation as is possible with a separator, without 
causing back pressure. 

We are prepared to ship promptly stteh sizes 
of either the horizontal or vertical type as are 
suitable for the following diameters of steam pipe : 

2K\ $*> 3H", **> *&> 5 "\ V, r, S*, V, 10% 12% *„*«! x^e 

14' and 16*. 
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Steam Traps 



W. H. NICHOLSON & CO. 

THE WYOMING PISTON OPERATED TRAP 



This trap is what might be termed an Auto- 
matic Piston Operated Valve. The valve gear 
is identical with that used in connection with 
the trap of the Eliminator, incorporating all 
of the essential features necessary in producing 
the highest efficiency in a steam trap. The 
non-wire-drawing, water-sealed, piston oper- 
ated discharge valve is an approach to perfec- 
tion in this line. It means a long life for the 
valve and seat, as it has a quick discharge, not 
a lone drawn out, valve cutting, continuous 
flow discharge, squeezing through a li* hole 
at 100 lbs. pressure. 



SIZES AND PRICES 



Code Word 


Jot 


Joy 


Jolt 


Jove 


Jog 


Size Number 


1 


2 


3 


4 


5 


Capacity for draining all Con- 
densation from Steam Pipe.... 


l'to3' 


4'-5' 


6'-7' 


8'-9'-10' 


12'-14'-16' 


Siae of Inlet Pipe 


w 


2' 


234' 


3H' 


4H" 


Size of Outlet Pipe 


1' 


w 


2' 


3' 


4' 


Size of Discharge Valve Opening. 


1' 


l l A' 


2' 


3' 


4' 


Maximum discharge in gallons per 
hour at 100 lbs. pressure 


2400 


4200 


6500 


11520 


21000 


Approximate Shipping Weight 


132 lbs. 


260 lbs. 


325 lbs. 


540 lbs. 


575 lbs. 


Price 


$80.00 


$100.00 


$116.00 


$144.00 


$180.00 



These Traps Will Operate from 150 lbs. Down to 5 lbs. Pressure. 

THE WYOMING WEIGHT OPERATED TRAP 

The float is only instrumental in releasing 
the valve weight, which in dropping, lifts the 
discharge valve. No dependence whatever is 
placed upon the buoyancy or weight of the 
float to lift the discharge valve. The valve 
weight consists of a levered cast-iron ball, the 
weight of which governs the capacity or size 
of hole through the discharge valve seat. The 
valve mechanism is of the quick opening and 
type, dispensing entirely with wire- 



drawing through the discharge valve. The dis- 
charge valve is covered by at least three inches 
of water at all times, making a water-sealed 
valve, thus preventing any possible escape of steam. All parts are attached 
to the cover which can be removed within a few minutes. 



Size Number 


No. 1 


No. 2 


No. 3 


No. 4 


No. 5 


No. 6 






Size of Inlet Pipe connections... . 


W 


%' 


1' 


l l A' 


VA' 


2' 


Will drain lineal feet of 1" pipe... 


3500 


5500 


9500 


14500 


25000 


35000 


Intended for square feet of radia- 
tion surface 


1500 


2000 


3200 


5500 


12000 


24000 


Maximum discharge in gallons per 
hour at 5 lbs. pressure 


350 


400 


780 


1560 


2000 


3100 


Maximum discharge in gallons per 
hour at 100 lbs. pressure. . . . 


275 

14' 

9' 

16H" 


310 


415 


580 


750 


1200 


Height 


14' 
9' 
18' 


14H' 
10' 
17' 


14H' 
10' 
20' 


11' 

19H" 


18^' 


Dimensions Width 


11' 


Length 


22^' 


Shipping Weights 


122 


130 


140 


150 


240 


275 


List Price 


$20.50 


$22.50 


$28.00 


$35.00 


$50.00 


$70.00 







FOR ALL PRESSURES FROM TO 150 POUNDS 
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"W^" JLWLHROVED EJECTOR 
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Valves and Water Gages 



PENBERTHY INJECTOR CO. 



REGRINDING GLOBE VALVES 

The ever increasing demand to-day by Power Plant 
owners and steam users in general is for valves that will 
give absolutely reliable service and dependability under 
high pressures and severe conditions, and that are free 
from unnecessary renewal of discs and repair parts. To 
meet this demand the Penberthy Regrinding Valve has 
been designed. It is the result of many years practical 
experience in the manufacture of high grade brass goods, 
and embodies the best mechanical ideas ever employed 
in mechanical construction. It is the heaviest regrinding 
valve manufactured, and the distribution of metal is 
such that parts subjected to the greatest strain and wear 
have proportionately heavier walls. For the present we 
illustrate only the medium pattern type, which we 
guarantee to stand a constant working pressure of 200 
pounds. 



SAFEGUARD WATER GAGE 

The Penberthy Safeguard Automatic Water Gage — ^ 

is tested to 300 pounds and given a thorough ex- 
amination before being sent out from the factory. 
Constructed simple and strong, there are no springs 
or levers to get out of adjustment, no unnecessary 
parts or complications. Operates on any pressure. 
Self-Cleaning by the action of the blow-off vibrating 
the balls. The cleaning stem in lower shank goes 
all the way through into the boiler, absolutely pre- 
venting opening from ever being closed by scale, 
etc. All dirt, deposit and sediment is forced out 
through pet-cock each time glass is blown. Balls 
cannot seat unless the glass is broken because the 
upper ball seat is designed to leak. This leak can 
never be stopped accidentally, as the ball seat is 
square in the Y% and \tf sizes and hexagonal shaped 

in the %" size, allowing passages which, because of their shape and size, can 
never become clogged. This leak, also, is positively necessary to insure per- 
fect operation of an automatic gage. It is the only mechanical means of prevent- 
ing a false water level from being shown, and any automatic gage not so con- 
structed is, for that reason, unsafe. The Penberthy dripless pet-cock, with which 
all Safeguard Gages are equipped, is slow-opening and closing, thus allowing the 
blowing off of the gage to be done gradually, which prevents the balls from seat- 
ing as they might do in shutting off the quick-opening and closing pet-cock, with 
which all other automatic gages are equipped. Write for further information. 
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Unions 



ILLINOIS MALLEABLE IRON CO. 

1801-25 DIVERSEY PARKWAY, CHICAGO, ILL. 
THE NOKOROS PATENT UNION 



The only Union made absolutely NON-CORROSIVE at all contact points. 
Non-corrosive Brass to Iron thread connection. 
Non-corrosive Brass to Iron seat between ring and tail-piece. 
Octagon shape, a monkey wrench will turn. 



Size, inches 


X 


H 


X 


X 


1 


IX 


IX 


2 


2X 


3 








.19 
.23 


.22 
.26 


.27 
34 


.40 
.49 


.48 
.60 


.66 

.82 


.80 
1.10 


1.14 
1.40 


2.10 
2.75 


2.65 


Galvanised, each 


3.50 



THE COMPRESSION DISC PATENT UNION 



Heavy Pattern Air Furnace Malleable Iron with Brass Valve Seated Disc. 
The face of each threaded section is beveled to receive a brass disc, and the con- 
necting up of the union COMPRESSES the brass DISC against the recesses, 
making a permanent steam metal seat. 





X 


M 


X. 


X 


1 


IX 


IX 


2 


2X 


3 






Plain, each 


.30 
.45 


.40 
.60 


.50 
.75 


.60 
.90 


.80 
1.20 


1.20 
1.80 


1.60 
2.40 


2.00 
3.00 


3 20 

4 80 


4.80 


Galvanized, each 


6.20 



THE NEW IMICO PATENT UNION 



New Imico Unions are made of non-corrosive malleable i 
with bronze metal valve seated disc and non-corrosive ring 


iron, extra heavy, 
connection. 


Size, inches 


X 


H 


X 


X 


1 


IX 


w 


2 


2X 


3 






Plain, each 

Galvanized, each 


.30 
.45 


.40 
.60 


.50 
.75 


.60 
.90 


.80 
1.20 


1.20 
1.80 


1.60 
2.40 


2.00 
3.00 


3.20 
4.80 


4.80 
7.40 



Also Mfgr'g of 
MALLEABLE and CAST IRON FITTINGS 

Write for Catalogue 
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Unions and Flanges 



JEFFERSON UNION COMPANY 


Fig. A 29 Fig. A 30 

JEFFERSON FLANGE UNION JEFFERSON FLANGE UNION 

Three Part Two Part 


Fig. A 6 Fig. A 9 
MALE AND FEMALE 90 UNION ELBOW 

All Female 


Fig. A xo 

90 UNION ELBOW 

Male and Female 


Fig. A 12 

45° UNION ELBOW 

Male and Female 




Fig. A 16 Fig. A 17 
TEE-UNION ON OUTLET SWING UNION 
Male and Female 


Fig. A 13 

TEE-UNION ON RUN 

All Female 
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JEFFERSON UNION COMPANY 

LEXINGTON. MASS. 
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Unions 



NATIONAL TUBE COMPANY 

"KEWANEE" UNIONS 
"Kewanee" Combination Brass and Iron Ground Ball Joint. 



Octagon Pattern, Fig. H-300 
"The Union with no Inserted Parts*' 

Five "Kewanee" Advantages 

(a) Brass to iron thread connection — No corrosion. 

(b) Brass to iron ball joint seat — No Gasket. 

(c) 125 pounds compressed air test under water — No defective fittings. 

(d) Solid, three piece construction — No inserted parts. 

(e) Easily disconnected — No force required. 

These advantages are common to each type and pattern of " Kewanee " 
Unions and " Kewanee " Specialties. 

" The Whole Kewanee Family" an illustrated book of 48 pages, contains 
valuable information to users of unions and other fittings. Ask for a copy— its 
free! A post-card will bring it to you. 



Size 


inches Y% 


H 


H 


l A 


*A 


1 


IK 


Black 

Galvanized 


each 


.18 
.22 


.19 
.23 


.22 
.26 


.27 
.34 


.40 
.49 


.48 
.60 


.66 

.82 


Size 


inches 

each 


.80 
1 10 


2 


2V 2 


3 


3V2 


4 




Black.. 


1.14 
1.40 


2.10 
2.75 


2.65 
3.50 


4.30 
6.30 


5.50 
7.50 
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Pipe Coverings 



ARMSTRONG CORK COMPANY 

INSULATION DEPARTMENT 
122 TWENTY-FOURTH STREET, PITTSBURGH, PA. 

Branch Offices in the Large Cities 

NONPAREIL HIGH PRESSURE COVERING for steam lines, boilers and all 
heated surfaces; NONPAREIL CORK COVERING for brine, ammonia and ice 
water lines; NONPAREIL CORK BOARD INSULATION for cold storage plants. 
CONTRACTORS for heat and cold insulation. 




NONPAREIL HIGH PRESSURE COVERING 

The heat-insulating efficiency of diatomaceous earth has long been recognized, 
but, until recently, no satisfactory process was available by which it could be 
bonded together in sectional form so as to produce a strong, efficient covering 
for high pressure and superheated steam lines. After years of research this 
problem was solved success- 
fully and Nonpareil High 
Pressure Covering is the re- 
sult. 

The peculiar porous struc- 
ture of diatomaceous earth 
makes Nonpareil Covering a 
better nonconductor of heat 

than any of the coverings now in general use. Moreover, it will withstand temper- 
atures at which other coverings calcine and disintegrate, is unaffected by moist- 
ure or steam, is easy to apply and reasonable in price. Tests demonstrating the 
truth of these assertions are fully described in our catalogue. 

Nonpareil Covering is made in sectional, block and cement form. While 
comparatively new, it has already been installed in several hundred plants 
throughout the country and is giving universal satisfaction. Write for catalogue 
and sample. 

NONPAREIL CORK COVERING 

Nonpareil Cork Covering for brine, ammonia and ice water lines is composed 

of granulated cork slightly compressed and molded in sectional form to fit the 

different sizes of pipe and various fittings in ordinary use. It is coated inside 

and out with a mineral rubber finish and is applied with waterproof cement on 

the joints, rendering them im- 
pervious to moisture. Nonpareil 
Cork Covering possesses great 
insulating efficiency, is remark- 
ably durable in service, is clean, 
neat in appearance and easy to 
apply. 

It is manufactured in four 
' thicknesses to meet different 
service conditions, viz. : I. Stand- 
ard Brine Covering for tempera- 
tures ranging from 0° to 25° F. 
2. Special Thick Brine Covering 
for temperatures below 0° F. ? m Ice Water Covering for temperatures of 25° to 
45° F. 4. Cold Water Covering for temperatures above 45° F. 

Mitred cork lagging, beveled to any desired radius, is furnished for cylindrical 
tanks, filters, large sized* pipes, etc. Catalogue and samples will be cheerfully 
forwarded, on request. 

NONPAREIL CORKBOARD INSULATION 

Nonpareil Corkboard is the world's standard cold storage insulation. It is 
composed of pure granulated cork, made into boards 12 x 36", of various thick- 
nesses. Our Dound book, "Nonpareil Corkboard Insulation," fully describing 
this material will be sent to anyone on request. 
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Pipe Coverings 



A. WYCKOFF & SON CO. 

ELMIRA, NEW YORK 

Pittsburgh Office, Pittsburgh Terminal Warehouse 

MANUFACTURERS OF WYCKOFF'S IMPROVED STEAM CAS- 
ING FOR UNDERGROUND OR EXPOSED STEAM LINES. 



A — 2 Inch Thick Inner Shell. 
C— Dead Air Space. 



B— Asphaltum Packing. 

D — z Inch Thick Outer Shell. 



WYCKOFF'S IMPROVED CYPRESS STEAM CASING. 
CYPRESS, THE WOOD ETERNAL. 



MADE OF GULF 



Gulf Cypress is used instead of Pine or Tamarack because Gulf Cypress is 
the only known wood not affected by Wet or Dry Conditions. The outer shell 
is one inch thick, the inner shell two inches and the dead air space \i inch, 
making the total thickness of the casing 3J inches. The:e improvements will 
more than double the life of former Wyckoff casings. The asphaltum packing 
and the driven joint makes the casing absolutely w.aterproof. This pipe casing 
is the ONLY ONE on the market with 



U* DEAD AIR SPACE BETWEEN THE SHELLS. 

This dead air space between the shells has been increased 50 per cent over the 
former Wyckoff casing. 

Send for our booklet to-day — it tells you all about these improvements. 
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Governors 



THE PICKERING GOVERNOR CO. 

PORTLAND, CONNECTICUT 

GOVERNORS FOR STEAM ENGINES, GAS ENGINES, STEAM TURBINES, 
MECHANICAL CONTROL AND POWER REGULATION. 



Owing to the absence of joints our Governors are very responsive to slight 
changes in load,moving quickly and positively into correct position for main- 
taining the admission of steam proportionate to the duty required of the 
engine. Absence of j oints gives maintenance in efficiency under continued 
and severe duty. 

Speed Rangers are incorporated, permitting wide range in adjustment of 
Engine speed while running. 



ClassA 



Class B Vertical 



Got. with Stop Valve 



Class A Governors are equipped with safety 
stop which shuts off steam from the engine 
if governor drive belt should break. Class 
B are not equipped with safety stop. Hori- 
zontal B is never provided with safety stop. 
Governor with stop valve does away with 
joint between governor and valve. 




Class B Horizontal 



TABLE OF DIMENSIONS, ETC., FOR CLASSES A AND B 



Diameter of Opening 
Size of Governor 

From center of inlet to base. . 

Extreme Height 

Extreme expansion of Balls. 

Speed of Governor 

Dla. of Pulley on Gov 

Dla. of Cyl. 300 ft. Piston Si> . 

«« U U £QQ M II it 

" " " 500 " " " 
" " " 600 " " 



1* 


H 


2 


2i 


2* 


3 


3J 


4 


4* 


5 


6 


7 


8 


9 


3* 

20 f« 


4 


4 


4* 

271 

9 


2 5 rS 

9 


5J 

32A 

10 


33** 
10 


7A 

4 tf 


7A 
4 liF 


8 

f! 1 


8A 

49* 

161 


9 
49| 
16* 


10 


551 
20 


350 


380 


380 


300 


300 


340 


340 


320 


320 


275 


275 


275 


260 


260 


21 


3* 


3* 


4 


4 


4 


4 


5 


5 


5 


6 


7 


7 


8 


6 


7 


9 


10 


12 


14 


16 


18 


20 


22 


26 


31 


36 


40 


5 


6 


8 


9 


10 


12 


14 


16 


18 


20 


23 


27 


31 


35 


4* 


5 


7 


8 


9 


10 


12 


14 


16 


18 


21 


24 


28 


31 


4 


4* 


6 


7 


8 


9 


11 


13 


15 


16 


19 


22 


25 


28 



10 



n t 

60| 
20 
225 
8 
45 
39 
35 
32 



For complete table and for sizes below 1J— see our general catalogue. 
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Oiling Systems 



S. F. BOWSER k COMPANY, Inc. 

Established 1885 
HOME PLANT and GENERAL OFFICES, BOX 2167, FORT WAYNE, IND. 

BRANCHES 



U. S. A. 

Albany Atlanta Chicago 

Dallas 'Denver Harrisburg 

Minneapolis New York St. Louis 
San Francisco 



FOREIGN 
London Paris 

Johannesburg Buenos Aires 

Porto Rico Mexico City 

Toronto Havana 



Sales offices in all Centers and Representatives Everywhere 
OIL SYSTEM ENGINEERS, PATENTEES AND MANUFACTURERS 



Our catalogue illustrates and describes 
the line in a iimite J way and shows a large 
number of installations in widely diversified 
fields. 



Registering Measure 



Oil System Engineers, Original Patentees and Manufacturers of: 

Oil Storage and Distributing Systems. 

Self-Measuring Hand and Power Driven 
Pumps. 

Underground Storage and Distributing 
Systems. 

Large Tankage. 

Automobile Filling Stations. 

Dry Cleaner's Systems. 

Self-Registering Pipe Line Measures. 

Oil and Gasolene Storage and Distributing 
Outfits for Public and Private Garages. 

Oil Filtering and Circulating Systems. 



The Bowser line covers every requirement 
of the factory and railroad for oil storage 
equipment. 

Our corps of mechanical and drafting 
engineers is at the command of those interested 
in thi3 line. 

Bulletins giving complete detailed de- 
scription of any line will be furnished upon 
application and without obligation. \Yc nave 
a fund of information on oil storage and allied 
lines that will assist in making up specifica- 
tion for this work. Let us submit it- 



Oil Filtering System 



A Representative Oil House 
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Lubricators 



DETROIT LUBRICATOR COMPANY 

DETROIT, MICH. 

MANUFACTURERS OF LUBRICATORS, FORCE FEED OILERS, OIL AND 
GREASE CUPS, AIR AND GAUGE COCKS, PRIMING CUPS, BALANCED 
THROTTLE VALVES, WATER GAUGES, POP SAFETY VALVES, FUSIBLE 
PLUGS AND RADIATOR VALVES. 



DETROIT SIGHT FEED LUBRICATORS 

Detroit Lubricators are made in a sufficient variety of styles and kinds to 
properly lubricate the valves and cylinders of all types of steam engines, steam 
pumps, gas engines, air compressors, etc. The complete line includes 146 styles 
and sizes of lubricators — one for every kind of service. 

IMPROVED STANDARD LUBRICATOR 
Double Connection 
For use on all kinds of steam engines, steam pumps, 
etc. 

Installed with both connections between the boiler 
and the throttle. 

Finished in polished brass or nickel plated. 



Size 


1/3 
Pt. 


1/2 
Pt. 


1 
Pt. 


1 
Qt. 


1/2 
Gal. 


1 
Gal. 




Pipe Thread on 
Support Arm 


1/2 


1/2 


1/2 


1/2 


3/4 


3/4 



Four Feed Force Feed Oiler 



DETROIT FORCE FEED OILERS 

Detroit Force Feed Oilers are designed for the 
mechanical lubrication of gas and gasoline engines, air 
compressors, etc. The advantages of this system of 
lubrication are: cool, clean oil forced by mechanical 
pressure and in quantities as needed to the proper 
point to be lubricated, the elimination of the possibility 
of injury from running dry or carbon deposits, and 
very little attention from the operator as there is only 
one tank to fill. 

They are made with 1 go 30 feeds and corresponding 
capacities of 3 to 18 pints, using a standard tank, 4%" 
wide and 5" high. Special models for gas tractors, 
marine and stationary engines, automobiles, commer- 
cial trucks and aeronautical motors. 

DETROIT LOCOMOTIVE LUBRICATORS 

Detroit Locomotive Lubricators are thoroughly suited to 
fulfill all the requirements of every style of locomotive from 
the saturated simple engine to the most modern superheated 
Mallet. The No. 22 Type of Bullseye Lubricators is recom- . 

mended as possessing improvements and refinements made Three Pints Capacity 
desirable by the needs of modern locomotive practice, result- 
ing in a low cost of maintenance and economy in oil. Made 
with from one to eight feeds. 

DETROIT RADIATOR VALVES 

Detroit Radiator Valves embody in their design the re- 
sults of years of experience in the manufacture of all kinds 
of valves for all styles of heating installation. The Detroit 
Packless Valve fulfills the need for a radiator valve that will 
not leak around the stem nor need repacking. Its construc- 
tion makes it perfectly adapted also for use in vacuum sys- 
tems where tightness is essential. Packless 
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APPLICATIONS 

Hills-McCanna Force Feed 
I rubricating Pumps are illus- 
1 r»U»il in our catalog in suc- 
tv***ful service on 

Klovator Pumps 
IWuler IVeU Pumps 
Koiu^Yaive Engines 
Mi^ii S|*vu Kugines 
M.uo Moior Imagines 
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Lubricators 



McCORD MANUFACTURING CO. 

DETROIT, MICH. 

NEW YORK CHICAGO 

MANUFACTURERS OF FORCE FEED LUBRICATORS 



The McCord Force Feed 
Lubricator delivers either much 
or little oil, always in the right 
quantity, where and when want- 
ed with the regularity of clock- 
work. 



Class B— Four Feed 

"McCORD" FORCE FEED LUBRICATORS 

The McCord Lubricator is adapted to a wide diversity of applications. Prom- 
inent manufacturers of STEAM AND GAS ENGINES, PUMPS, COM- 
PRESSORS, STEAM SHOVELS, DREDGES, TRACTORS, ETC., feature it 
as part of their STANDARD EQUIPMENT. 

It is characterized by seven important distinctive features: 
Simple, Positive Sight Feeds 
Separate Pump for each Feed 
Separate Adjustment for each Pump 
No Pressure in Sight Feed 
Oil Carried to Destination by Force 
Feeds Automatically 
All Interior Mechanism Runs in Oil 

McCord Lubricators are made in sizes and feeds to meet every possible need 
of force feed lubrication. 

The sight feeds enable the operator to see exactly how much oil is being pumped 
to each bearing — just the exact quantity per stroke of the plunger. 

The separate pumps, with their individual adjustment, permit of the greatest 
economy of oil and at the same time insure a marked increase in engine efficiency. 

Years of actual service and the testimony of high grade Engineers have dem- 
onstrated that the McCord Force Feed Lubricator soon saves its cost in oil 
alone. 



Number 


i 


2 


3 


4 


5 


1 


2 


* f 


Feeds — Number 


1 


2 


1 


2 


» 


3 1 


Oil Capacity — Gallons 


X 


x 


y 2 


V2 


V2 


1 


1 l_ 



Write for Catalogue "IL." 
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Oiling Systems 



THE RICHARDSON-PHENIX CO. 

126 Reservoir Ave., MILWAUKEE, WIS. 
LUBRICATION ENGINEERS AND MANUFACTURERS 



CENTRAL OILING SYSTEMS 

We advise and quote on the necessary material and apparatus or design and 
install complete Automatic Cylinder and Bearing Lubrication Systems, in which 
the oil is regularly and positively supplied in just the proper quantities and, in 
the case of bearing lubrication, is filtered and used over and over again. 

Our experience in this work, extending over a period of many years, has placed 
us in possession of valuable data on this subject and there is hardly a question 
pertaining to machinery lubrication that we have not met and solved. 

We would be pleased to correspond with those interested in reducing lubri- 
cation expenses, with a view of explaining our proposition in greater detail. 



INDIVIDUAL OILING SYSTEMS 



Complete Richardson Individual Oiling System 

RICHARDSON AND PHENIX INDIVIDUAL OILING SYSTEMS do 

away entirely with the necessity of installing overhead storage tanks, filters 
buried in the basement, or long lines of piping; starts and stops with the engine 
or machine to which it is applied and the entire system is always in sight of the 
engineer. 

Salient features — low first cost, simplicity, efficiency, reliability. 

Can be applied to any size and type of engine or power plant auxiliaries from 
5 to 5,000 h.p. Fully illustrated and described in our 50 page Book A-55, "Scien- 
tific Lubrication of Machinery" which also contains the latest information on 
the application, use and selection of oils for all power plant purposes. 
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Lubricants 



ALBANY LUBRICATING CO. 

ADAM COOK'S SONS, Props. 

708-710 Washington St., NEW YORK, N. Y. 

ALBANY GREASE FOR THE LUBRICATION OF ALL KINDS OF 
MACHINERY, ESPECIALLY LUBRICATION WITH INFREQUENT ATTEN- 
TION. COOK'S LUBRICANT FOR EFFICIENT AND ECONOMICAL 
LUBRICATION OF GEARS OF ALL KINDS. 



ALBANY GREASE 

Albany Grease is a pure lubricant so compounded that it automatically main- 
tains a film of oil between rubbing surfaces, reducing friction locces to a minimum. 
It contains no adulterants and is guaranteed not to oxidize, gum or corrode the 
metal of the bearings. Made in different consistencies to meet different tem- 
perature conditions. 

SOFT NUMBERS (Nos. and 1) for cold and extremely cold conditions such 
as outdoor use in winter. 

MEDIUM NUMBERS (Nos. 2 and 3) for moderate, warm and summer 
weather use. 

HARD NUMBERS (Nos. X, XX, XXX) for use in hot boiler and engine 
rooms, etc. 

There is an Albany Grease to meet all needs. Tell us your requirements and 
we will recommend the right number. 

COOK'S LUBRICANT 

Cook's Lubricant is especially adapted for lubricating gears of every kind. It 
possesses a remarkable tenacity. No matter how fast or slowly the gears are run- 
ning, a film of lubricant is always maintained between the meshing teeth. 

Cook's Lubricant will not run or leak out of the gear case; it cannot be thrown 
off the gears by centrifugal force; it will not drip from the gears and settle in the 
bottom of the gear case; it cannot be cut up and packed aside by the gear teeth 
in action, and is not affected by changes in temperature. 
Due to the wide publicity given Albany Grease and Cook's Lubricant, unscru- 
pulous concerns occasionally substitute in- 
ferior goods for our products. When pur- 
chasing Albany Grease or Cook's Lubri- 
cant, insist that our trade mark appear 
on package. 

\*7W e f or literature or detailed infor- 
covering our lubricants. 
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Lubricants 



THE TEXAS COMPANY 

NEW YORK AND HOOTON 

MAHUFACTUBERS OF LUBRICATING OILS ENGINE AND MACHINE 
OILS AND GREA SES. ■ L UBRICATING OILS PREPARED ESPECIALLY 
FOR USB OF TURBINES, GRAVITY-FEED AND FORCE-FEED SYSTEMS 
UNDER ALL CONDITIONS. 



In the modern power plant the question of lubrication is one of vital import- 
ance. It is a question which, affecting aa it does the general efficiency of the entire 
plant, cannot be decided off-hand. 

Before an entirely satisfactory solution is reached great care and study are 
required on both the part of the consumer and the manufacturer. The con- 
sumer must be careful to the utmost in his selection and employment of an oiL 
The manufacturer must devote himself to the study of conditions and methods 
of lubrication to be in a position to meet consumer requirements. 

This last represents the part played by The Texas Company in the field cf 
lubrication. A careful consideration of consumer requirements combined with 
our extraordinary facilities — a high class organization and excellent crudes to 
work with — has placed The Texas Company in a position to furnish lubricating 
oils that display high efficiency in checking friction and promoting economic 
operation. 

In the larger plants lubrication is a problem carrying extra gravity, due to 
(he severer conditions of work and it is here that the value of TEXACO 
Ll'BRlCANTS is most forcibly demonstrated. 

TKXACO LUBRICANTS are peculiarly fitted to meet severe conditions. 
They lubricate perfectly, separate readily from any water that may get into the 
oil t hrough leakage and they .-Lund up well under severe work, maintaining as high 
lubricating properties after a thousand hours as shown when the oil was new. 

Another very essential feature that contributes to the general excellence of 
TLXACO LUBRICANTS is their low cold test. This is especially important 
in large stations where the oil is pumped from a central filtering plant to the 
engine. It will eliminate the shutting down of the station in cold weather on 
account of the oil having congealed. 

The TEXACO OILS for general, rolling-mill and manufacturing plant lubri- 
cation are of &uch a nutiue that great economy will result in their use. Everv 
requirement of lubrication, whether power economy, general plant economy, or 
c(»t can be met by TKXACO LI BRICANTS. 

We publish a quarterly "Lubrication." It ought to contain something of 
interest to you. It's 30111a for the asking. 

Addict Department M. K. 

17 Battery Place, X. Y. City. 

THE TEXAS COMPANY. 
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Gaskets 



GOETZE GASKET AND PACKING CO. 

22 ALLEN AVE. NEW BRUNSWICK, N. J. 

METAL GASKETS OF VARIOUS TYPES. METALLIC ENGINE PACKING. 
SHEET PACKING FOR FLANGES. VALVE GASKETS OR DISCS. 



DEVO GASKETS 

These are made of corrugated steel covered with 
asbestos which in turn is covered with graphite. 

They are intended for use in connection with high 
pressure, superheated and saturated steam and 
other unusually severe conditions and will hold 
tight against extremes of pressure and temperature. 

Devo Gaskets appeal to every practical engineer 
because they are indestructible and low in price. 

Every Devo Gasket is guaranteed for five years 
and will be replaced within that time if found un- 
satisfactory. 



GOETZE NO. 2 ELASTIC GASKET 

A Copper-Asbestos Gasket— the copper is cor- 
rugated and the closely twisted asbestos is held in 
the corrugation as shown in the cut at the left. 

While unlike the Goetze Devo Gasket in construc- 
tion, it is also recommended for high pressures, high 
temperatures and the most exacting service generally. 

When used for flanges, it makes a joint practically 
as leak proof as the pipe itself, even with the roughest, 
most uneven surfaces. 

Guaranteed for five years and sent on 90 days' trial. 



GOETZE'S VALVE GASKETS OR DISCS 

These are intended for valves of the Jenkins 
type and are made of copper and asbestos. The 
illustration shows a plan and section and it will 
be noticed that the hole has two flat sides as : 
common in most makes of valve discs. Tin 
are made in the following sizes : J, §, J, j, 1, 1 
U. 2, 2i, 3, 31, 4, 4J, 5, 6, 7, 8, 9, 10 and 
hes. 
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Packings 

CLEMENT RESTEIN COMPANY, INC. 

PHILADELPHIA, PA., U. S. A. 

BELMONT PACKING FOR STEAM, WATER, AMMONIA, HYDRAULICS, 
OIL, GASES, ACIDS, ETC. 



Belmont Hollow Center Packing. 
Style No. 19 



BELMONT HOLLOW CENTER PACKING. 

Belmont Hollow Center Packing, Style 
No. 19, a ring of which is here shown, has 
several important advantages over all solid 
packings of either the square, round or 
wedge construction. In removing the old 
style " rubber core " and making this ma- 
terial with a hollow center the manufac- 
turers have achieved remarkable results 
First, having a hollow center, it weighs much 
less than the solid packings, and price per 
pound being the same, the cost for packing 
a given rod or plunger is much less. More 
important than this, however, is the fact 
that the hole provides a place for all ex- 
cessive expansion or swelling, with the result 
that there positively can be no more friction 

on the rod or plunger than is necessary to withstand the initial pressure. Nor 
can it become tight enough on the rod or plunger at any time either from undue 
gland pressure or swelling to run hot and "burn." 

It is recommended for steam, ammonia and oils, for elevator plungers, hot 
and cold water pumps and all conditions of hydraulic service where a stuffing-box 
packing is required. It is particularly efficient on outside packed boiler-feed 
pumps for hot water where much trouble is experienced with solid packings on 
account of excessive swellings. Try it. Your initial trial order will be filled with 
a positive guarantee to give you satisfaction or no pay. May we have a trial 
order under these conditions? Booklet illustrating and fully describing Belmont 
Hollow Center Packing for the asking. 

BELMONT BRAIDED SUPERHEAT STEAM PACKING. 

Particular attention is invited to our 
Belmont Braided Superheat Steam Packing, 
Style No. 751. Unexcelled for all condi- 
tions of Superheated Steam and particu- 
larly recommended for Gas and Marine 
Engines, Air Compressors, Hot Air Blasts 
and every other service requiring a packing 
for extreme high temperature and high 
speed. 

In process of manufacture each strand of 
asbestos cord is thoroughly impregnated 
with finely prepared lubricating graphite in 
conjunction with our special heat-resisting 
compound . The required number of strands 
for the various sizes of packing are braided 
into a solid piece and when placed in the 
stuffing-box will not blow out for the reason that as the packing is worn away by 
the rod each separate strand takes its wear endwise to the rod. It positively 
will not harden m service, and for this reason extra rings may be added from 
time to time as required without removing the rings in service. 

BELMONT COMBINATION STEAM PACKING, STYLE No. 756. 

A combination of Belmont Styles No. 19 Hollow Center Packing and No. 751 
Superheat Steam Packing for steam pressures up to 150 pounds. 

The Hollow Center Packing used in combination with our Superheat Steam 
Packing makes it subject to control at all times and lubricates the wearing parts. 

Made for packing space % inch or larger. 

145 " " 



Belmont Braided Superheat Steam 
Packing. Style No. 751 



Digitized by 



Google 



Hone, Packings 



I 



THE B. F. GOODRICH COMPANY 



AKRON, OHIO 
MANUFACTURERS OF MECHAHICAL RUBBER GOODS, 



TIRES, ETC 



HOSE 

WATER HOSE coven a wide range of usage, making it quite out of the 
question to advance any specific recommendations as to quality. 

"W HITE ANCHOR" and " AKRON "— special grades for unusual conditions 
of service. 

"TRITON," " CASCADE," " DELUGE,"— regular grades for all general 
purpo**es* Braided fabric water hose — in either smooth or corrugated cover. 

STEAM HOSE must be heavily constructed to stand the pressure, and the 
inner lining must be so compounded as to resist the action of steam under vary- 
ing temperatures. 

"< JOOURK 41"— for high pressure. This is truly a long-life hcse. 

Special coverings for steam hose: Red Painted woven cotton cover, Woven 
Martin Cover, Asbestos Wire- Wrapped cover. 

PHEUMATIC HOSE wrapped duck — 50' length style: 

"GOODRICH" -the highest quality for the hardest service. 

"AKHOV the standard hose, for all general purposes. 

Wire wrap|H*d pneumatic tool hose. 

BRAIDED-^ ABR1C PNEUMATIC HOSE— smooth or corrugated. 

AIR DRILL HOSE is heavily constructed throughout with a layer of canvas 
on 'he outMde as a protection against cuts and abrasions. 

"GOODRICH" exceptionally high quality, unequalled for wear. 
*H^i" AKRY " our standard grade and biggest seller. 

BOILER WASHOUT HOSE is made in extra heavy weight to withstand the 
r«mj&h «cr\H*e it encounters. We advocate our heavy "Boiler Washout Hose" 
Utt 'luoaic iubo cleaner work. Made in two grades, "Goodrich" and "Akron." 

SUCTION HOSE is made in a variety of grades to suit any purpose, either 
aiKnsih \>i tvujth bow >i\le. 

DREDGING SLEEVES, OIL SUCTION HOS, OIL WELL DRILLERS 9 
HOxE, OIL CONDUCTING HOSB> GASOLINE HOSE, SAHD BLAST HOSE, 
CO&E HOxt> MARINE DECK H0SE» all especially adapted to the purposes 

lot ^iiiih lhc> tkX%? mutle. „ 

PACKING 
RED SHKET PACKING an excellent oroduct, in two grades, 
RfcD £HEET RRA^k WIRE INSERTED in the same grades. 
DIAPHRAGM AND CLOTH INSERTION: Peking: highly recommended 

U>4 llu U \>l «.-!»% I U. Co. 

SUPER UKAT PACKING, a combination oi rubber and asbestos,, especially 

.iitaj'Uj toi Ui^K JUvv.uiVft. 

RED lUBUiAR GA*KKT PACKING, SPIRAL SQUARE DUCK: PACK- 
ING, RuUND AND SQUARE DUCK PACKING, SQUARE RUBBER RACK, 
ROUND P1ST<*H PACtyUG, AND PURE GUM SHUPS all made to supply 



tin vKni viul foi' 

\ll ^t-lc *iul 
iUJ>n),\ thrill 



RUBBER GASKETS 

>U n»c>. \o ui.uu'1 what \ouv rcAiuiresrants may be, we «« 



RUBBER PUMP VALVES, 

l* otiv piv'iKb i \\U,ch we uAe ^router pride in tamping with 
eo 'o .vnioietts \*e are aJLwaysglad 



Thcic i** no c! 
thv GW^KK'U tiavlc uuiK (Ha h i of -ra»l 
to ui\c *.j»tvi:d ificntiou to una uul condition^. 

Made »n fcu\> ov ivd vnbnc*. 
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Metal Hose 



THE AMERICAN METAL HOSE CO. 

WATERBURY, CONN. 
MANUFACTURERS OF FLEXIBLE METAL HOSE AND TUBING 
FOR STEAM, OIL, AIR, GAS, WATER, ETC. 

25-foot length 1-inch BD20 Bronze Steam Hose, with packed couplings, re-enforced 
ends, and one end asbestos and canvas covered. 

AMERICAN FLEXIBLE METAL HOSE is particularly adapted to convey- 
ing Oil and Steam, both of which quickly attack and destroy Rubber Hose. Our 
Hose is as strong in construction as is consistent with flexibility, will stand high 
pressures, and for conveying either of the above agents is most practical and 
economical. For both of the above purposes an Interlocked Hose is supplied, 
which is made from a continuous metal ribbon or strip wound spirally over itself, 
the edges being crimped or turned in during the winding to form the Interlocked 
Joint shown in illustration; a specially prepared asbestos cord fed into a separate 
groove in the strip during the winding acting as a packing and making the Hose 
tight. 

For STEAM, our Standard is the Bare Interlocked Pattern, BD15 BRONZE 
HOSE with I. P. T. Brass Couplings attached. These Couplings are threaded 
internally to screw onto the spiral groove on the outside of the Hose and are 
packed on with a stuffing box of asbestos and red lead, 
making a tight connection. Each coupling is provided with 
a Flexibb Metal re-enforced end which is fastened under 
a shoulder prepared for it on the Coupling and extends a 
short distance from the Coupling over the end of the 
Hose, giving a double thickness of metal at the point 
where there is the greatest strain. 

FLEXIBLE STEEL HOSE, Style BD15 is admirably 
adapted to conveying Oils, its life being actually pro- 
longed by contact with them. The smaller sizes are used 
in numberless connections, the principal one being for Oil 
Feed purposes on machinery. The larger sizes are used 
extensive jy in unloading and barrel filling work. Coup- 
lings for Oil Hose are generally sweat on. 

While the Bare Interlocked Hose, Style BD15, is suit- 
able for ordinary work and pressures, there are instances, interlocking Construc- 
when the Hose is subjected to constant handling, where a tion B. D. 15 Hose 
stronger type is required. To meet this demand we supply 

our BD20 Hose, which is covered with a braiding of hne BRONZE or STEEL 
Wire and a Spiral Armor Wire. This covering does not affect the flexibility of the 
Hose, but is most efficient as a protection where hard usage is unavoidable, and 
by reason of its greater strength makes the Hose suitable for higher pressures. 

SIZES 

We carry BD15 and BD20 HOSE in stock, both in STEEL and BRONZE in the 
following sizes: &", X% &%H% V*\ H', K W, W, 2", 2V 2 \ and 3' internal 
diameter. Larger sizes furnished on order. 

Full information on our FLEXIBLE METAL AIR and WATER HOSE and 
GAS TUBING, or on Special Hose for extreme pressures, furnished on application 



147 

Digitized by 



Google 



• ***• . • ~ ~ *«>•»» /-.*•/•*• If j* ,% * »**r7 



i 



THE A. i F. E?w ^\ 









5*r:JW»;#S. v-TfTMBSL Wji'mwwH flg MlHWimf^ __ 



••• * « **- «».-*i.* 4 in*- it<a*rr— 

*•♦** r **-*-» i** «» um nir 

m^mtm wmiuHn< mas** 

~* m. ;-..r- l»rnrf tr.'-n «V nip 
*. • •• « r*M«. ;i », i| (J», m-«» 
"•• • • *» y-*'* » * • ' '* ii lit< !. •»*. 
♦ • • ._*-i» i.f»..t*.i r»i *. ....tt 

»♦ ♦•, 4 ■ * i. *-.'.-. •» «,•:. l :n .-.t> 

» .♦-. . »... i ..• •. *i . , .• t ,.: 

»• f»M» ii . » « * i -t fc * ot>. jf.'tr* 
.« » »4»-.'. i»»- i« .^rt.**. tf wi-rr ** 



wirrrtn* rxxncns 



w... 



• . . .• i « 



:r-i *- «mrpte. rarapact 

- ▼ * £A£ft ti -jrer our of 

•it/: umwr. "in gear" 

r -n ^i'u: m the laxfEC 

%•»- rr *. r : -^ ii^rr ire wiiid: 

i.'- . r- n^tr and Jeit 















■» » >«•«. «iii* 4 v 'rsmtuttUK; 



Digitized by 



Google 



Power Transmission Machinery 



FALLS CLUTCH & MACHINERY CO. 

CUYAHOGA FALLS, OHIO 



NEW YORK 
206-208 Fulton Street 



BOSTON 
52-54 Purchase Street 



CINCINNATI 
134 W. Second Street 



PULLEYS, SHAFTING, HANGERS, PILLOW BLOCKS, COUPLINGS, COL- 
LARS, FRICTION CLUTCH PULLEYS, FRICTION CLUTCH COUPLINGS, 
AND ALL OTHER POWER TRANSMITTING MACHINERY. 



FALLS FRICTION CLUTCH COUPLINGS, PUL- 
LEYS, GEARS AND ROPE SHEAVES 

Gripping shoes being wood are easily replaced. 
Parts interchangeable, simplicity of adjustment, made 
for twenty years, thoroughly tried out. Friction clutch 
pulleys with interchangeable babbitted or bronze lined 
sleeves. All parts accessible. High starting torque. 

There is absolutely no contact of frictional surfaces 
when not "in clutch.' ' All our clutch pulleys are fur- 
nished with split cast sleeves for bearings, which are 
babbitted with the best quality of metal, turned on 
the outside to fit the hub of the pulley and bored on 
the inside to fit the shaft, thus making a very complete 
bearing. The sleeves are held in position by means of 
two cap screws, and when the babbitt is worn they can be readily taken out, 
rebabbitted and placed in position again without removing the pulley from the 
shaft. 

FALLS SYSTEM OF ROPE TRANSMISSION 

Owing to the flexibility of rope transmission, it 
has been generally recognized by engineers to be the 
best mechanical means of power distribution. A 
few of the many advantages are that the location 
and position of driving shaft from driven shaft does 
in no way prevent the use of same; the amount of 
power being unlimited; economy in first cost and 
maintenance being the initial features. 

Other features equally important: steady running, 
noiseless, without electrical disturbance, and no loss 
of power by slipping. Power may be transmitted 
with rope by two distinct methods: as by the mul- 
tiple or English system, and by the continuous or American system. 

We supply complete equipment, including sheave wheels, tension carriages, 
etc., and will design and estimate for any contemplated installation. 



PULLEYS 

Are made from close Grey Cast Iron, either 
solid or split, for single and double belts, turned 
true and accurately balanced. 

SHAFTING AND BEARINGS 

Hammered Forgings for Shafting purpose3. 

Complete line of Heavy Rigid and Ring-Oiling 
Pillow Blocks and Base Plates for extra heavy 
and severe duty. 
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Gears 

THE FALK COMPANY 

MILWAUKEE, WISCONSIN 

MANUFACTURERS OF PRECISION HERRINGBONE GEARS WITH 
STAGGERED TEETH (WUEST PATENTS) 



WUEST HERRINGBONE GEARS 

We manufacture a complete interchangeable system of herringbone gears. 
with teeth generated on special machines, designed and built exclusively for our 
own use. 

The gears which we produce are hobbed, both sides at once, in solid blanks. 



The Wuest System of stag- 
gered teeth, besides giving 
the maximum contact surface 
for a given width of face, is 
invaluable in securing un- 
broken continuity of engage- 
ment when using high ratio 
pinions with very few teeth. 



Fig. i 



Other distinctive features: — 

Highest attainable ac- 
curacy. 

Involute tooth form on 
circumferential section. 

Invariable spiral angle. 

Perfect interchangeability. 

Equal efficiency in both 
directions. 



Wuest herringbone gears transmit power by smooth, continuous action with- 
out jar, shock or vibration. 

They are almost noiseless. 

They can be used for extremely high single gear ratios. In this connection 
we make a specialty of forged pinions in one piece with their shafts. Ratios of 
15 to 1 are quite normal and 20 to 1 may be used when necessary. Wuest gears 
can be run with safety at far higher velocities than the spur type. Special gears 
for use in connection with steam turbines are suitable for speeds up to 7000 feet 
per minute. 

Referring to illustrations, Fig. 1 shows a large high ratio gear for mine hois' 
Fig. 2 shows an application of high ratio gears for a large vertical triplex p" 
Fig. 3 is a standard turbine gear unit forced lubrication type. 
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Power Transmission Machinery 



T. B. WOOD'S SONS COMPANY 



PULLEYS 

We manufacture Cast Iron Pulleys only, believing that 
they are superior to others because they are permanent 
and are suited to a wider range of service than any 
other type of pulley. The line comprises Plain, Split, 
Large Bore, Clamp Hub, Tight and Loose, Fly Wheels, 
Split Arm, Cork Insert, Step Cone, Taper Cone, Pulley 
Bushings, .Stationary and Adjustable Mule Pulley 
Stands, Single and Double Brace Binder Frames, and 
Guide Pulleys. 



BELT TIGHTENERS 

The upright design has triangular 
shaped sides, Style A has pulley and bear- 
ings set as shown in the illustration, and 
while in Style B these are fitted to the 
vertical side of the frame, Style C is a 
post or wall pattern. We also make Hor- 
izontal and Rack and Pinion Belt Tight- 



Pulley 



Belt Tightener 



UNIVERSAL GIANT FRICTION CLUTCH WITH 
EXTENDED SLEEVE 

This clutch is made with an extended sleeve of 
standard diameter, so that an ordinary pulley, gear, 
rope sheave or sprocket can be used by simply key- 
ing it on sleeve of clutch. It is only necessary that 
the bore be same as diameter of sleeve, just as if 
bored to fit a line shaft. This feature eliminates 
the expense and delay of making up special pulleys, 
as is usually required.. 

The Universal Giant Friction Clutch is designed 
so that the outer rim covers and protects the fric- Universal Friction Clutch Pulley 
tion surfaces from dust, dirt, or any foreign sub- 
stance. The life of all wearing parts is thus greatly prolonged and the clutch is 
made especially valuable for use in cement mills, phosphate factories, elevators, 
or any place where dust or gritty substances are afloat in the air. 



SHIFTERS, ETC. 

We have a type which permits attaching to any of 
our hangers; also Fork and Lever Stands, Compound 
Lever, Worm Geared, Single Spur Geared and Double 
Spur Geared, Shifter Stands. 




ROPE TRANSMISSION 

We are prepared to make complete in- 
stallations in either the English or Amer- 
icin system and also furnish Rope 
Sheaves in various styles, Tension 
Carriages; Track and Track Hangers. 

We have at your command engineers 
who have had years of experience in 
rope driving, and whom we will be 
glad to have plan a drive to meet con- 
ditions as they may exist. 



Compound Lever Shifter Stand 




Rope Drive 
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HILL COLLAR OILCffG BEARINGS 



Hill foliar oiling ''-pannes nunimizc 
power [n~****. Ia^tffui or licpcnfliriK upon 
a Umpp ring or rnain t »r r»onvn v inu °d f ° 
the journal, a tixr-cl roiiar i-« « , mpiuvi , d. 

Oil stored in i;inrc i-o***rvoin« in i»ot torn 
of the beannit i-« fontinuouMv and poMtivriv rievated to the top n*serroir?. and 
then now* bv eravirv over the entire bearing surface. 

Heavy. split oil eoiiar e lamped to thcsiiatt ai>o act s as a t hrust coiiar. viiminaf ing 
the neeeswty <^»t outside *-hait collars except in case of very severe end t hntst. 



BTT-T. ROPE DRIVES 

.American and English System Rope 
' Drive's deMgned. bu«t and la^ailed. 
I Our nineteen years* experience en- 
ables us to mx>mmend the bes* method 
of installing each individual drive :o 
meet customers* requirements. 

Preliminary' information ^iai2y **- 
f ered free of charge » o ail cuntempBaung 
the installation of new dat«s or 
changes in their present srsiem» 
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Variable Speed Transmissions and Pulleys 



REEVES PULLEY COMPANY 

COLUMBUS, IND. 

4. 

Branch House: Clinton and Monroe Sta., Chicago 

"THE REEVES" PATENT VARIABLE SPEED TRANSMISSION, PATENT 
WOOD-SPLIT PULLEYS, PATENT WOOD-SPLIT PULLEY CLUTCH; 
POWER TRANSMISSION APPLIANCES 



" The Reeves " " The Reeves " 

Variable Speed Transmission Wood-Split Pulley 

«THE REEVES" VARIABLE SPEED TRANSMISSION 

Construction and Operation. The essential feature is that two pairs of cone 
disks are spline mounted on two parallel shafts. These disks are operated by a 
pivoted bar which is operated by a screw in such manner that one pair of disks 
is brought together while the other pair is forced an equal distance apart. At 
the same time a uniform tension of the special belt is maintained. Efficiency 
from 80% to 95%, according to conditions of the service. 

The inner sides or faces of the disks form a V-shaped groove into which is 
fitted an especially designed belt, having its bearing surface on the edges instead 
of the bottom, as with.an ordinary belt. 

One set of disks acts as driver and the other driven. As the disks are actuated 
so the belt assumes the large diameter on one pair of disks, it at the same time 
assumes the small diameter on the opposite pair, thus increasing or diminishing 
the speed of the driven shaft, and giving any speed between the two extremes 
of variation. 

Installation. "The Reeves" Variable Speed Transmission is installed in the 
same manner as an ordinary countershaft and may be placed on the floor or 
suspended from the ceiling as desired. 

Application. It may be applied to any machine or mechanical device what- 
ever requiring variable speed, such as Iron Working Tools, Canning Machinery, 
Packing Machinery, Bakers' Machinery, Laundry Machines, Textile Machinery, 
Veneer Cutters, Dryers, Cement Machinery, Paper Making Machinery, etc. 

Sizes. Made in sizes from 2 H.P. to 150 H.P. Speed Variation as great as ten 
to one, or less as required. 

Catalogue on request. 

"THE REEVES" WOOD-SPLIT PULLEY 

"The Reeves" Wood-Split Pulleys are made in all sizes up to 30 ft. diametc 
Being fitted with interchangeable bushings they may be changed from one sha 
to another of different size at an expense of a few cents for a new bushing. 

Stocks carried in all jobbing centers. 

Catalogue on request. 
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Steel Split Pulleys 



THE AMERICAN PULLEY COMPANY 

4200 Wjh-AHKKov Atul, PHTLAT'EUHIA 



Cor. Grand A: (Jn^u r*\* 
Nhw Yon* 



lti5 P^2iri Street 
Boftox 



MAJTUFACTURERS OF "AMERICAS" STEEL SPUT PQ223S 



3", 4" AJID 5" DIAMETERS 



IBTWUHklAAlZ SIZES 
l'u,.jl"l +,i.'i nf**.**l xir «+*afA. Si* 

««#.,/' <*> '.« a f, -'-'1 lfiube'j. MUuOtt 
ybLi.lt: ai<» j.,.' ' j« t* la* ♦.« '1. 



44" TO 6o" DIAMETERS 
Grooved air escape. The hub a**' I w 
solidly riveted to half an annular nub 
ring of anide section. Eight arms, bil ur- 
caUfd at the base, are riveted through loo- 
ping bifurcations to an annular hub ring. 



"AMQBCAJT-* 
STEEL SPUT MILLETS 

AJthoach so T»r» T. ""JLebebmsbi"" am el 
pul>y« are the mr-.m^^t and Tie best for 
\*-.: KfiiHr-ng Ha? itte beem OfiBHSuafl bj 
: L'^rough te^ts. 

Ea/-L new sl» or s-7-je of *" Aanrraaa" 

j j->t mast TiTMJergo a Tzisi m orsr re- imj 
zujill, much Hiotr? .-♦evere t*--*ti _i oc-gl'I rsr:* t 
i^ii'i*-r or dinar y wor kiag «jB3KiliicaBS. 

"Anaeri'-aii" p^iILys 2lt? cedpaured. in 
' or te-ts, wi:h carrfe-poni rg sines of «:*Lvr 
r.ru.e*. If the ~AmericsJi"" d:*ss mt sl:w 
u:> £*:J*t than tL* others, it is n«rf gn»jei 
trjuwgh and tbe m.jdel nrast be iTrprov-ed. 

These tests hare proved cwjclt2srv<y that 
'"American"* puJ-ys will stand up under a 
gn-aTer strain than other pulleys having 

much more weight. 

" American** pulleys may be installed 
without stripping the shaft. Interchange- 
able bushings provided with a special inter- 
im-king device, give them an immovable 
fjrip on different sizes of shafting, thus 
eliminating any necessity for key-way or 
set screw. 

The present day ^American** pulley is an 
improved form of the original ^American,'' 
the first successful pulley to be made of 
steel, and which embraced so many basic 
principles of correct steel puiley construc- 
tion, that other steel pulley makers have 
been unable to approach it for simplicity 
and correctness of design. 

Every "American** steel split pulley is 
guaranteed to perform double belt duty 
under any conditions not requiring a special 
pulley. 

Instructive printed matter mailed on re- 
quest. 
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Steel Split Pulleys 



THE AMERICAN PULLEY COMPANY 

4200 Wissahickon Ave., PHILADELPHIA 

Cor. Giaiid & Green Sts. 165 Pearl Street 124 S. Clinton St. 

New York Boston Chicago 

MANUFACTURERS OF "AMERICAN" STEEL SPLIT PULLEYS 



STRUCTURAL FEATURES 

Tight clamping hub eliminates key-way and set screws. Fits different shafts 
by use of interchangeable bushings, which are immovably fixed by interlocking 
device. 

No need to strip the shaft. Fit two halves of pulley together, then tighten 
clamping bolts evenly. 

Rolled bead on rim 
strengthens face at edge. 

Inside flange, to which ends 
of arms are riveted, secures 
extraordinary strength and 
trueness. 

Flat "A" - braced arms 
(edge on) give perfect rigid- 
ity and least air resistance. 

Grooved air escape pro- 
vides perfect belt contact 
without weakening the face. 

Rivets do not go through 
face. Thus rivet heads can't 
be worn away by belt. 

Rim: One thickness of 
steel, snugly doweled at the 

joints. Combines lightness Patented 

with durability. 



"American" Steel Split Pulleys represent the first successful use of steel as a 
pulley material. Their inventor, as was his right, patented many of the funda- 
mental principles of steel pulley construction. The result is — "American" 
pulleys are built along lines which for simplicity and correct design have not 
been equaled. 

More "American" pulleys are put into use annually than any other make of 
metal pulley, and less than 2/10 of one per cent, have failed, in any way, to fulfill 
our guarantee of double belt service under any conditions not demanding a 
special pulley. 

There are "American" dealers almost everywhere. 

Send for instructive printed matter. 
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Ball Bearings 



AUBURN BALL BEARING COMPANY 

22 Elizabeth Street, ROCHESTER, N. Y. 

AUBURN BALL THRUST BEARINGS; AUBURN COMBINATION THRUST 
AND ANNULAR BALL BEARINGS; AUBURN STEEL, BRASS, AND 
BRONZE BALLS. 



Auburn Ball Thrust Bearings are especially adapted for High Speeds and 
Heavy Loads in a small space due to Auburn Patented Four Point Contact Cone 
Principle, illustrated by the trade mark. Specially selected tool steels properly 
hardened through and through in the balls and races, together with careful grind- 
ing and polishing, make Auburn Bearings most durable. 

Auburn Ball Thrust Bearings are used extensively for Boring, Drilling, 
Milling and Screw Machinery; Lathes, Elevators and Jacks; Hydraulic 
and all Transmission Machinery wherever the thrust of a rotating part is to be 
taken care of. 

AUBURN STYLE T-100 BALL THRUST BEARING 

Auburn Style T-100 bearing is a self contained ball 
thrust bearing. The outside retaining sleeve is attached 
to the lower race of the bearing with the upper race free 
to rotate, yet held in place. This sleeve furnishes a 
protection to the balls from dust and dirt, as well as 
making the bearing a unit. This feature greatly facil- 
itates the assembling of the bearing on the machine and 
does away with the loss of balls in transit and during 
the operation of installing. It is a style for use in ex- 
posed places where some protection to the bearing is 
desired. 

AUBURN STYLE T-114 BALL THRUST BEARING 

Where there is a housing to protect the bearing this 
Auburn Style T-114 is desirable. It is also self-con- 
tained and a unit with the advantage of easy assembling 
on the machine. The retaining sleeve is attached to the 
bore of one race, leaving the other free to rotate, yet 
holding same in position. This is a style to use where 
a good circulation of oil must be had. 

Auburn Ball Thrust Bearings are carried in stock for immediate shipment 
covering a range of shafts up to five inches in diameter, in light and heavy types. 
Larger sizes up to 26 inches outside diameter can be furnished promptly. 

Bearings specially designed to meet unusual conditions of service can be made 
promptly. Write for bulletin. 

WASHERS, RACES, DISCS AND RINGS 

of tool steel, hardened and ground, made to customer's specifications. Our ex- 
cellent facilities insure high grade work. Send Blue-Prints of sizes today for 
quotation. 
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Ball Bearings 



THE NEW DEPARTURE MFG. CO. 

Factory Equipment Dep't., Hartford Div. 
Hartford, Conn. 

Main Office and Works, BRISTOL, CONN. 
BALL BEARINGS AND BALL BEARING SHAFT HANGERS 



NEW DEPARTURE BALL BEARINGS 

The quality of this American-made bearing has 
been proved by its successful use in 80 per cent, of 
American-made motor cars. New Departure ball 
bearings are made in three types; to wit, Double 
Row or double purpose bearing, sustaining loads 
from any and all directions with equal efficiency; 
Single Row, a bearing sustaining radial loads only; 
Radax, a high-grade, cup and cone type, sustaining 
radial loads and one-direction thrust loads. 

The adaptability of New Departure bearings to "su^iu!!!™ 

machine tool installation is interestingly set forth in 
a series of illustrated data sheets which will be sent on request to all interested. 

We solicit an opportunity to demonstrate this high-grade American product 
to all who are interested in the use of ball bearings. The co-operation of a 
highly specialized engineering department is offered to you. 

NEW DEPARTURE BALL BEARING SHAFT HANGERS 

New Departure ball bearing shaft hangers have 
been developed and perfected by practical experts 
along strictly scientific lines. The ball bearing 
employed in this hanger has been especially de- 
signed for the purpose and has the circular race 
which eliminates all liability of cramping or working 
loose by shaft deflection. The load always remains 
at right angles to the shaft and the balls always 
rotate in a true circular path, and instantly adjust 
themselves to any shaft deflection. Literature, 

New Departure Ceiling with tables of sizes of both ceiling and post types, 

Hanger will be sent on request. 



163 

Digitized by 



Google 



Hall Hvarinqa 



\ 



KII1NKLAND MACHINE WORKS CO. 

110 W. 42nd St., NEW W'RK < TTY 
RHINKLAND BALL BRAKOGS 



RADIAL AND THRUST 
BBARING$ 
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SELF ALIGNING BEABKX9GS 
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Metalined Bearings 



THE METALINE COMPANY 

Corporate name changed from 

NORTH AMERICAN METALINE CO. 

April 10, 1912 

West Ave. near Borden, LONG ISLAND CITY, N. Y. 
METALINED OR OILLESS BEARINGS AND BUSHINGS 



Metaline is composed of metallic oxides and other substances reduced to an 
impalpable powder and then solidified in hardened steel moulds under great 
pressure into short length plugs % in., % in. and % in. in diameter. 

These plugs are inserted into holes drilled in divided bushings of gun metal 
bronze, phosphor bronze, or composition metal of good quality. 

The two halves of the bushing having been soldered together and then ma- 
chined all over to specified finished dimen- 
sions, are separated and holes drilled into the 
bearing surface — not all the waj* through the 
wall of the bushing — intowhich the Metaline 
plugs are tightly fitted and then filed flush ^ -M 
^^ with the bearing surface, care being taken to pi^TBushing for 

Flanged Bushing for see that the spacing of the plugs is such that boxes or pulley 
loose pulleys or for thev will overlap or break joints, particularlv block sheaves where 
boxesfcavmg an end ^g the Hne of motion * - there is no end 





or collar bearing 



bearing 



"METALINE" 

(Trade Mark) 

Registered in United States Patent Office, Act of Congress 

Approved February 20, 1905 

Bearings fitted with plugs of 
Metaline as described above are 
self-lubricating, being positively 
oilless; indeed no oil or other 
lubricant should be used. 

It has been proved that they last 
for many years, and, if the Metaline 
plugs are renewed before over-much 
wear of the bearing surface has 
taken place, the life of the bushing 
or bearing will be very greatly pro- 
longed. 

Cleanliness is a very desirable 
feature, which with the elimination 
of the danger of fire, a risk attending the use of fluid or semi-fluid lubricants 
in the other types of bearings, should particularly commend the use of 
Metaline. 

It is conceded by the manufacturers that metalined bearings are not suitable 
for some lines of service; but it is claimed that these bearings give unusual 
_ satisfaction for tackle blocks,wire rope 
M|^^^^eB an d tramway sheaves, loose pulleys, 
MB friction clutch pulleys, idler and mule 
_fl |8 pulleys, elevator pulleys and other 

fl H places where the bearing revolves 

^^^^^^N&m around the shaft; line and counter 
\DV shaft boxes, floor stand boxes, ven- 
^ . .. - ^T tilating fans, small motor bearings, one-half plain 

bushing 



Loose pulley after being 

fitted with a set of two 

metalined flanged 

bushings 



Sheave fitted with plain 

or unflanged metalined 

bushing 




One-half flanged 
bushing 



etc. 
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Roller Bearings 



HYATT ROLLER BEARING COMPANY 

Sales Office: 1120 Michigan Ave., CHICAGO 

Factory, Newark, N. J.^ Detroit, Mich. 



HYATT STANDARD OR COMMERCIAL TYPE 

The Standard or Commercial Type consists of 
a series of HYATT flexible rollers surrounding 
the shaft and contained in a yoke or cage. The 
ends of the cage are provided with slight pro- 
jections, which hold the rollers in position when 
the bearing is not in the housing. These pro- 
jections have nothing to do with operation of the 

bearing, serving only to make the bearing self- c .. _^ 

contained. Outer steel races or linings are fur- 
nished as a component part of the bearings of this type. The fundamental 
principle upon which the Standard of Commercial Type is based is that of gen- 
erous bearing length, — thus reducing the load per unit section to a considerable 
extent, — the rollers of this type ordinarily are run directly upon the shaft or axle 
involved in the construction. The rollers are of a special analysis Chrome nickel 
steel properly heat-treated and ground accurately to size. This is an improve- 
ment recently incorporated in bearings of this type, the treated alloy steel super- 
seding the high carbon steel formerly used. In this way the strength of the roller 
and hence its carrying capacity have been largely increased, and by presenting a 
harder surface its value has been still further enhanced, enabling it to operate 
satisfactorily under conditions where the previous type would have been over 
loaded. Write for Bulletin No. 600-B. 



HIGH DUTY TYPE 

The HIGH DUTY TYPE was designed to 
differ from the STANDARD TYPE in making 
it possible to concentrate a greater load on the 
same length, or having the same load, to con- 
centrate it on a shorter length. An improved 
yoke or cage is used as well as solid hardened 
and ground inner and outer races. These races, 
or, as termed, sleeves and linings, are carbonized 
and heat-treated to give hard surfaces for the 
High Duty Type rollers to operate on and then ground accurately 

to close limits both inside and out. 
It is confidently believed that both from the standpoint of correct principle, 
thoroughness of development, as well as care exercised in manufacture, the 
HIGH DUTY TYPE presents a BEARING second to none, and the results 
obtained from over a million in daily service justify these conclusions. Write 
for Bulletin 305-A. 
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Roller Bearings 



ROYERSFORD FOUNDRY A>T> 
MACHINE CO. 

52 X. .rra St., PHILADELPHIA, PA. 
POWER THAJfSMISSIOIf MACHUfHttT AJfD 3BLL3 ROLLBK HEAHHRS3 



SELLS ROLLER BBARIWGS 
REDUCE FRICTIOW 
AJfD SAVE 
SHAFTING WEAR 

A dost 4 , five-minute study of 
the accompanying illustration 
will show you plainer than 
words whv the all-r>plit, quick- 
applied "Sells" is the foremost, 
friction - reducing, shaft - saving 
I taring on the market. 

OLD RELIA BLE SELLS 
ROLLER BEARINGS 

Xote the split steel hushing 
that protects the shaft from 
wear, and the split collars that 
rlamp it fixtnlly to the then- 
protected shafting. See also the 
>plit roller .structure — how it 
separates the rollers, cliininating 
roll-againMt-roll friction, and 
holding them parallel to the 
shafting and each other. 

'Die natural tendency with 
the "S«lls" i.«< for the n tiler struc- 
lure to trad at about one-third 
the -peed of the shaft iug in the 
same direction. It is agisted in 
this direction by every end- 
fhruM. a«ainst the rotating col- 
lars, which, of cour>e, are ilamp- 
i-d tight t<» *be shafting. Fric- 
tion is ohviou.sly eliminated at 
every point. 

THE SPLIT BOX 

The Split Ilox is made of a 
special coiiiiMj>ilioii, eaivt'ullv 
machined. It is split with a 
milled tongue and grooved j* 
and the halves an* bolted 
get her. 

Reservoirs for lubneant 
provided ami git»a>e imd dr 
holes are convenient 1> pl:u 
Felt packing at the ends of 
box retains the lubricant : 
excludes dust. 
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"Sells" Roller Bearing Boxes 

With Single Roller Structure 

For Line Shafts and Counter Shafts 
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Bearing Boxes and Hangers 



ROYERSFORD FOUNDRY AND 
MACHINE CO. 

POWER TRANSMISSION MACHINERY AND SELLS ROLLER BEARINGS 

The illustrations on this page show 
how Sells Roller Bearing Boxes are ap- 
plied to Royersford drop hangers, post 
hangers and pillow blocks. They fit 
practically any hanger, post-hanger, 
or pillow block without changing ex- 
isting equipment. By varying the thic 
the split bushing, the one bearing will 
sizes of shafting. All expense and b< 
babbitting is done away with. 

As the boxes are split, the substit 
simple and inexpensive. Several hund 
of line shafting can be changed ove: 
without interrupting the running of ti 
during the day. 

We guarantee a reduction in the frict 
of 25% to 50% which annually will im 
pay for the cost of substitution. Let 
you specific instances of saving in pro 
with figures and signatures. 

ROLLERINE 



"ROLLERINE 

fjounded expressly i ui me 
ubrication of "Sells" 
Roller Bearings and is the 
best lubricant for all 
Roller and Ball bearings. 
"Rollerine" contains 97% 
of lubricating properties 
and less than \% resi- 
duum. 

When "Rollerine" is 
used to lubricate the 
"Sells" Bearings, maxi- 
mum efficiency is ob- 
tained, and the life of the 
Bearings insured under normal conditions of 
line-shaft service. Write for free sample. 



"SELLS" OIL-AND-GREASE GUN 



Royersford Drop Hanger 




Royersford 
Post Hanger 



The "Sells" Gun affords the most efi>'^f 
means for applying "Rollerine" to "£ 
Roller Bearings. It is also adaptec 
heavy oils and greases of all kinds. 

The hand wheel operating a pinion e 
ing in the rack makes it easy to contrc 
amount of lubricant forced out. The < 
omy of this is very apparent. A cu 
nozzle adds to the convenience in 
applying the lubricant. 

All parts brass except the steel pinion 
and malleable iron hand wheel. Work- i 
manship and material first-class. 
Finish throughout, high grade. 



Royersford Floor Stand 
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THE AJAX METAL COMPANY 

IMillAHtUMU VVV BIRMINGHAM, ALA. 

4JA* uSHUWB AND BULL BABBITT AITO AJAX BULL RING METAL. 

AJAX BULL BABBITT 
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Bearing Metals 



LUMEN BEARING COMPANY 

BUFFALO TORONTO 

BRASS FOUNDERS 



We will be pleased to offer specific information to engineers, concerning the 
alloys here enumerated. These alloys are in constant demand, having been de- 
signed particularly for engineering purposes. 

Alloy No. 00, A, B, and C. For 'extremely heavy pressures. (1/32* deflection at 
100,000 lb. under test.) 

Alloy No. For acid resisting construction. 

Alloy No. 1 For same service as "G" bronze Navy Department, 

Bureau of Steam Engineering. 

Alloy No. 3 For steam engine slide valves. 

Alloy No. 4 For bearings at high speeds and under heavy pres- 

sures. The standard phosphor bronze for bearing 
purposes. 

Alloy No. 8 For electrical purposes. Pure copper; conductivity 

about 85. 

Alloy No. 9 Manganese bronze. Tensile strength 70,000 to 75,000. 

Elongation (2") 20% to 25%. 

Alloy No. 14 For lathe head stocks. A bronze having the lowest 

co-efficient of expansion of the copper-tin alloys. 

Alloy No. 15 For gears under severe service. 

Lumen For machine tool bearings. Compressive strength 

85,000 pounds. 
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Bearing Metals 



A. ALLAN & SON 

494 Greenwich Street 
NEW YORK 



INVENTORS AND SOLE MANUFACTURERS OF 
ALLAN RED METAL AND ALLAN BRONZE 



FACING HIGH AND LOW PRESSURE 
PISTONS 

Millions of pounds of Allan Red Metal have 
been used for facing H. & L. pressure pistons, with 
the result that to-day Allan Metal faced pistons 
are acknowledged by engineers as the most ad- 
vanced design in piston construction. It reduces 
the friction and wear, overcomes scoring of cylin- 
ders, and keeps same in a smooth and polished 
condition. It makes the bull ring last the life of 
the engine and eliminates cylinder reboring. Our 

booklet, "The Heart of the Engine— The Seat of Power," is a treatise on piston 
design and covers in detail the application of Allan Red Metal to pistons. We 
carry in stock tons of segment castings of all size for pistons from 10" to 110" 
diameter. 

ECONOMY 

You cannot expect to attain a high standard of economy in your plant if 
you consume a large percentage of the power produced in overcoming excessive 
friction in the reciprocating parts of your engines and mills any more than poor 
piston valve regulation. 

You cannot afford to overlook the use of materials or advanced designs that 
tend to minimize friction, wear and the possibility of shut-down; thereby show- 
ing an efficiency, by the economy in fuel consumption, reduction in plant's main- 
tenance cost and bearing up-keep. 

OUR GUARANTEE 

Bearing alloys sold by us are expected to give the efficiency we claim and on 
which we receive your orders. If they fail, return the scrap at our expense. We 
will refund your money. 

All our bearing alloys are made from the best brands of Virgin metals, under 
able mechanical and metallurgical supervision, to maintain at all times the qual- 
ity and uniformity of our alloys. 

For twenty-two years we have been exclusively bearing metal specialists. 
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BOSTON BELTING COMPANY 

2.V) Devon-hike St., B<>fTOX 









MiCHAMCAL RUBBER GOODS: BELTQKi,H05E, 



ETC 



TKAjrsaossKnr ■ 

**»t f . ",ua'r*:^. I" ir s-'-ng, IUE3£H*. STUB "31fi yiiTt* y-. 
:j.'*:i"f ir.*i u.*?± m.r- rdn. 

. :fl»:*i. EIzxfvaa:. 3^-^-hl. X acaa. T^umruil 

A.^a.^f'/i * .r iZ. ?*m.* .*.nt if —Ji rrr?: matte frnni 
q.i: ~ .*;> jnu ▼ f -i~»t-' .: i . m -mil 2rr*ii£s of nfafaer 

'jullMrMulmt* Beitise; * b.i^^nuie *«-v > V ». ii.r -i :'■ r ^mr^ .tub*- 

.._ ^.m. i*j<i :« # r7ifl , / ,, ;...j:; to '^Li-cn* **d *:-*; \. .*=■ : -r-^-~ ji. * _:r.*v^T have 

». - ./ ^-..i.^w f^*-.r. ai'l •-.*!**t -».!* «:*n ; >? rvn n 3X "L.-e piJey-: not in^ 

_./ . •' - < •! // ixyy»*'r*i *«s 'i ian.r.1*^ oi oil jr zr»-a=*r- 

', ,n./*y/0t Bti'tog; ttx~*& u\ myitis and *hio£»--*>. ^.'h r^r:\ir rubber <*over. 
., . . >* i. • < r ,-i'fit ':v.'-r oq o r .»; or both .dde>„ aui rein r*-«i ~»J2*-r: adapter! 
., .^a r, M . » t ..jj. or trou gh^ >^vay far carrying .uan, -«5>. znua. zravei, sand, 

i*Ot#, f ,:,»*.r f for %ar«-r, 

«/ .»♦♦, /,.-• i.;, •«*/:* loft, Ml -ilid ' 

iHnht/p bt*id*d Hose, '.si.i'h 

. «♦ ' • .•.'/»!»: ini*riH.-i«'i.i4'iji> 

., ', .'/) ,-/••., .« '-pM'Uujy H3- 

i ,.'.• » .-ii r>i»« '4r:*a .<: i--<.'. 

. i. » ..♦ ..^;.» .n.'J hi--vy .-rLiiiiie 

.i.:. • .» 'i :.»' *..'.m :i»-d h»avy 

. .». ^ »'/i i.l Kj^tLSui tire 



<>,a*i*<fl Luuak Hose, .Viuirioan T *>vi* rwr 

.. ... ».<,! ..i<: ,il'i •:4; t A uii i.«i *.piln. \* . V' 

r'ACKX/lGS; :t«-t :■ nil, *\ r \\ 

i' -. .ii -..'i \\ .'.V \y d jv v' , K ^» * 

^ i ..;... .ru«..:»* purjn ^^ 
RLBbtA PUMP VALVES; 

RLBBtrL COVERED ROLL ERSv \v\\ a ^.ocv vVtiu.o.c. Rollers Re-covered. 

1: _ -^. i , ■ iiufcc-. iiiMio '"ivi'i N X v y K v, ,;.,- v »; : r "uivr iind textile 
-..-. ... • .• -, ''.ba-ui :".-k v*».vv % v x ; v \, \ • ..-.v^< :\r winch rubber- 



• r-. -;.;>; 'Led in J\ -\n^ and lengths, 

% d : y vi l* ::^anm«-e interests. 
t : : >+ .•.»L«i»"«d : »r :.U cinditions of 
. 1. ^-^irv ^:*d spiral: for hot and 

-l\.»ivc> a:.d >is*:> for different styles 



Digitized by 



Google 



Belting 



THE B. F. GOODRICH COMPANY 

AKRON, OHIO 

Offices in all principal cities 
MANUFACTURERS OF MECHANICAL RUBBER GOODS, TIRES, ETC. 



BELTING 

TRANSMISSION BELTS— Main drivers require the best quality. Weight 
and weave of duck, amount of stretch in service, and character of cover should 
be considered. We recommend the following grades: 

"PINNACLE" — frictioned-surface, maximum strength, extreme quality. 

"TITANIC"— regular covered, extra strong and long lasting for hard service. 

"PILGRIM" — regular covered, heavy duck, good friction and cover; for 
general service. 

On small pulleys operating at high speed we recommend : 

"MARATHON" — a friction surface belt of highest quality, built on special 
woven light, flexible duck. 

Light drives, such as agricultural service, are well met by "ROB ROY," built 
on medium duck, and "SIGNAL," built on light weight duck. 

CONVEYOR BELTS for conveying ore, coal, rock, etc., call for special qual- 
ities in the belt that have taken years of practical experience to develop. A 
duck of maximum strength and extreme flexibility, a strong friction, a wear- 
resisting cover, which will remain pliable and an edge armored against chafing 
are all required. We offer the following grades: 

"LONGLIFE" — for severe service, where extreme wear is desired. 

"MAXECON" — for ordinary service; low priced, but reliable and serviceable. 

For handling grain, packages, etc., there is so little abrasion and the condi- 
tions are so dry that belts of ordinary construction can be used. We recom- 
mend our 

"GRAINBELT" — medium weight duck, cover of usual thickness. Four 
plies common practice for horizontal conveyors. For bucket elevator belt serv- 
ice heavier plies are required — six plies standard. If heavier duck desired, we 
recommend "PILGRIM" grade. 

"COSSETTE" BELT— one of exceptionally high quality throughout, for 
handling cosset tes in beet sugar factories. 

CANNING BELT, special white sanitary cover for food canning factories. 

ELEVATOR BELTS for mines and quarries require a duck of extra strength, 
quality and weight to resist the tensile strains and the action of the bucket bolts. 
We use a special, tightly woven duck and recommend the following belts built 
on it: 

"AKRON" Elevator Belt — high grade, designed for the hardest service. 

"STERLING" — slightly lower grade, for general conditions, stitched when 
handling very wet materials. 

"GOODRICH AXLE LIGHTING" belt meets the severest service known— tl 
of the electric train lighting from the car axle. 

POLISHING BELTS — Sometimes called Emery Belts; built on especi* 
strong fabric with light quality, tough friction. 

We are also prepared to furnish Grader Belts, Magnetic Take-Off Belt 
Separator Belts, etc. 
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JEWELL HARTFORD BELT 

Made of the tame kind and <jualiiy of leather a* the Jewell Extra, like it in 
ull rv>\)v<tz c\c< pt {Un.kuv.^ <jj- vwi&iu; guaranteed to weigh an average of not 
less than 14 ounces to the Mjuaie foot; especially recommended for small pul- 
leys and high sp< etlti. 

JEWELL DYNAMO BELT 

Always made in doubles from specially selected pliable oak tanned leather; 
perfectly balanced and couMructed with special reference to the work it would 
have to do on electrical and other machinery having small pulleys running at 
high speeds. 

All the above grades are fully guaranteed as to every detail of material and work- 
manship. All are put together with waterproof cement and oil dressed at special 
prices upon special request. 

JEWELL DIVER BELT 

Made of the very best selected heavy oak tanned leather, put together with 
waterproof cement and heavily oil dressed; specially recommended for heavy 
duty and where there is more or less dampness and steam. 

JEWELL ROUND BELTING 

We are the largest manufacturers of Round Belting in the world. It is used 
on sewing machines and all other machinery where a grooved pulley is required; 
for bell and register cord in street cars. Our production is over ten million 
feet annually. It is made in all sizes from y$ ineh to i\ inch. 
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JEWELL BELTING COMPANY 



JEWELL CHROME LEATHER 

Undoubtedly the most remarkable leather product of the Twentieth Cen- 
tum; tanned by a special process which produces a leather that isn't injured 
by the action of hot or cold water, steam, oil, gas and many acids. 



48-in. 3-ply Chrome Belt transmitting up to 1900 horse power, at plant of Atlanta Steel Co. 
Atlanta, Ga. This Belt has already lasted more than 100 per cent, longer than the best oak 
tanned belt ever used on this drive before. 

JEWELL CHROME BELT 

The Jewell Chrome leather put together with a waterproof cement making a 
belt that is not affected by steam, gas, water, etc., as above stated, and in ad- 
dition a belt that has the greatest possible pliability combined with the greatest 
tensile strength and the least tendency to stretch. It will slip less on the 
pulleys, transmit more power per inch of width with less loss of power than any 
belt known. The illustration herewith is a fair sample of what it will do. 

BLACK JEWELL BELT LACING 

Made both in sides and cut lace; the strongest and most economical Belt 
Lacing known. 

OTHER JEWELL PRODUCTS 

Other Jewell products are Agricultural Belting, Binder Straps, Trunk Straps, 
Skate Straps, Fan Belts, Automobile Leathers such as Brake Bands, Clutch 
Facings, Straps, etc., Polishing Leathers, and 

POTTER'S PATENT BELT HOOKS 
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MAIN BELTING COMPANY 

PHILADELPHIA 

NEW YORK CHICAGO BOSTON 

PITTSBURGH SEATTLE BIRMINGHAM 

MAIN BELTING CO. OF CANADA, LTD. 

MONTREAL TORONTO CALGARY 



Leviathan Belting has withstood all manner of tests for more than 
thirty years, and it is today the most serviceable belting made for 
elevating, transmitting and conveying. 

It is sold strictly for its service value, on the principle that the man 
who buys a belt is interested chiefly in quality of service and regards price 
as of minor consideration. For this reason, Leviathan Belting is not in 
competition with other belting — it is simply the best belting for service. 

You buy Leviathan under a guarantee which continues our responsi- 
bility beyond payment until the belt has earned in actual service its 
full cost as compared with the service of any other belt of any kind, 
under the same or similar conditions. 

Every piece of Leviathan measures up to the four chief require- 
ments of the ideal belt — strength against stretching, ample traction, 
wearability and resisting qualities. 



ANACONDA, THE SPECIAL BLACK COMPOSITION BELT 

Our Anaconda Belt is made of the regular high-grade heavy Leviathan 
canvas, specially treated to give it resisting qualities under all sorts 
of extraordinary conditions. It is not only waterproof, but is also 
capable of withstanding a high degree of temperature. 

It is the belt to use for transmitting and conveying under conditions 
involving exposure to high temperature, steam, water or rough weather. 
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THE ROSSENDALEREDDAWAY 
BELTING AND HOSE COMPANY 

NEWARK. X. J., U. S. A. 

"CAMEL HAOT BELTING, CANVAS STITCHED BELTING, SOLID COTTON 
BELTING* AJLABIAN M ASB£STOS BKAKE LINING." 



"CAMEL" BRAND "CAMEL HAIR" BELTING 

This belt is remarkable for its great strength (almost twice that of the 
leather belting}, long lite, small slippage, minimum stretching, straight 
true running and for the fact that it is lefts affected by dampness or acid 
fume* than any other kind of belting. This belting is also sold under a 
guarantee that it will give longer, better service than any other style of 
belting running under the same conditions. Made in four thicknesses 
a* follows: 

SIMILE ""CAMEL*' which corresponds to single leather or to 4- ply 
cunva* and rubber. 

MKDIUM **CAMEL" which corresponds to heavy single leather or to 
5-ply canvas and rubber. 

DOUBLE 4 *CAMEL" which corresponds to double, and heavy double 
leather or to $« to 8-ply rubber and canvas. 

Extra heavy * 'Camel" to correspond to triple leather and all extra 
heavy type* oj belting. 



STITCHED CANVAS BELTING "SPHINX BRAND" 

Thoroughly equal to the best on the market in this type of belts, and 
affords eeouowy if substituted as follows: 

&-p)y in plaee of double leather or 5 and 6-ply rubber, 
o-ply In place of light double leather or 5-ply rubber. 
•4- ply In place of single leather or 3-ply rubber. 
10-p5y where extraordinary strength is required. 

Made in all weights. 



"BLACK-BIRD" WOVEN COTTON BELTING 
YOB TRAKSMISSIOH AND COHVSTOR WORK 

An improved woven belt manufactured under high tension from the 
finest quality of kmg-sUple cotton. 

Impregnated with a special composition which protects the fibre, keeps 
the belt pliable, aiul prevents it from becoming hard and dry. 

Will run well in steamy or wet places and on drives exposed to the 
weather. 



ARABIAN "ASBESTOS BRAKE LINING" 

Especially suitable for automobile brakes. Made in all widths from one 
to four inches. Staudard thicknesses A* and i*. 
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BRODERICK & BASCOM ROPE CO. 



NEW YORK 



ST. LOUIS 

Factories, St. Louis and Seattle 

WIRE ROPE AND AERIAL TRAMWAYS 



SEATTLE 




YELLOW STRAND 

The strongest of all Steel Ropes 

Compare the figures in the table below with those of any Plow Steel wire rope. 
Then you will have the real reasons for Yellow Strand's greater durability and 
resulting economy. 

Yellow Strand's great strength permits the use of smaller rope for the same 
work, or heavier work with the same size rope. Its unusual flexibility gives it 
long life on derricks and for similar uses where the sheaves are small and the 
work heavy. 

YELLOW STRAND WIRE ROPE 
19 wires to the strand. Hemp center 
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Yellow Strand is also made with 7 wires to the Strand, and with wire center. 

Grade for grade, our other brands of wire rope are just as superior as our 
Yellow Strand. Try B. & B. Plow Steel, Crucible Cast Steel, Patentsteel and 
Swedes Iron Elevator Ropes. They last longer. 

Order direct or through any authorized agent. There is one in your locality. 
Catalog No. 2D on request. 
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AMERICAN S TEEL & WIR E COMPANY 

THE BLEICHERT SYSTEM OF AERIAL TRAMWAYS 





Fig. 4 Carrier with Web- 
ber Patent Compression 
Grip, showing patent au- 
tomatic attacher 



Fig. 5 Carrier with Bleich- 
ert Patent Automatic 
Orerhead Grip 



Fig. 6 Carrier with Bleich- 
ert Patent Automatic 
Underhung Grip 



the smooth surface of which conduces toward a very uniform wear, which 
adds to the life of the cable and of the wheels that run on it. 

These cables are made of a select grade of steel, in lengths varying from 
500 to 1500 ft. which are joined by patented steel couplings illustrated in 
Fig. 3. 

The grips for attaching the carriers to the traction rope are simple in con- 
struction, powerful, strong and efficient. 

They are made for ropes running below or above the track cables accord- 
ing to the exigencies of the case, as shown in the cuts above. Fig. 4 repre- 
sents the ordinary form of carrier with underhung grip suspended from a 
terminal rail, in the act of being mechanically attached to the traction 
rope. Fig. 5, a carrier with the Bleichert patent automatic overhead 
grip; and Fig. 6 a carrier with the Bleichert patent automatic underhung 
grip. 

In the latter two the grips form an integral part of the carriage construc- 
tion and operate in such a way that the weight of the carriers in any case 
acts as the gripping force in closing the jaws against the rope. These grips, 
therefore, are independent of any nice adjustment of the jaws and auto- 
matically accommodate themselves to irregularities of the rope which is a 
great advantage in long lines. 

An overhead grip with positive operating mechanism is also made. 

Well tried devices are provided for attaching and detaching the grips 
automatically at the terminals and other stations as may be required. 

No buttons, lugs, or knots of any kind are required on the traction rope. 
This fact adds greatly to the life of the rope, since the wear is distributed 
uniformly over the entire rope and not confined to certain spots. 

The same advantage pertains to these grips as compared to permanent 
connections of any kind. The ability to strip the line readily of its carriers 
when occasion occurs for resplicing the traction rope, or while making re- 
pairs is of itself a very great advantage. 

Receptacles especially designed for any purpose are made of all kinds of 
materials. Buckets are most commonly used as shown in the illustration 
above, and these may be self-dumping if desired. 

By cars especially designed to hold one or more buckets, the material 
may be transferred to and from surface tracks at the stations without 
rehandling. 

Scales are furnished, if desirea, specially designed for weighing the loaded 
carriers, or counters for automatically registering the number transported. 
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JOHN A. ROEBLING'S SONS CO. 

TRENTON, N. J. 
WIRE ROPE OF ALL KINDS 



ROBBING 



9JP 



We manufacture and keep in stock at our works at Trenton and at warehouses, at agencies 
and branches in large cities wire rope made from Swedish Iron, Cast Steel, Extra Strong Cast 
Steel, Plough Steel and Improved Plough Steel. 

We give below tables of strengths, etc., for the standard constructions of IMPROVED 
PLOUGH STEEL ROPE. The rope is also furnished with 6 strands of 37 wires each and with 
8 strands of 19 wires each. 

This rope is recommended as the best to use where extreme conditions tend to bring extraor- 
dinarily severe stresses, and is particularly well adapted to resist abrasion. 

The hemp center of this rope is colored blue to distinguish it from other wire ropes. 

A copy of our catalogue, giving information about other wire ropes, and wire rope fastenings 
will be mailed on application. 

IMPROVED PLOUGH STEEL HOISTING ROPE 
Composed of 6 Strands and a Hemp Center, 19 Wires to the Strand. 
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IMPROVED PLOUGH STEEL ROPE 
For Haulages and Transmissions. 6 Strands and a Hemp 
7 Wires to the Strand. 
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M-' '1 i'-r ':.c * • : * -■■.,* ■.'".^-■'Mit - -ni't* 1 m rtuMoiiowmciinishes* Brizht 
Ar.'«-:i i, << ; ' "" ! !. ;< r ' -M"i i:..t ( iuvanued. * 

Norway or Sw^s Ir-^n W-"^ *' .» ^rr,.^ . int j roughest wire made. Its prin- 
cipal :.-•'.- .r. *••■•'• • , ' 1 -**: **•* • ■■* v.-rh conductivity id required. 

Furniture Spring W^re "■ "1 :-i-*-n -'eel wire nos-jessine a (Considerable 
amount of * ':i -*•*'•' d '-■■-- I* w n--.v-iv u>ed for ftimitare and upholstery 
spring, a; 'I *-* *" ! ' ,! i ' -"^t -«i. muck; nr tinned tinish as ordered. 

Bright M. B. S*<**\ W ; re ^^r^m ni'.,li ura hish carbon steel wire, capa- 
ble of being r.-i-* I : 1 i T ■! ' .e~-d. Ir U u>ed tor the manufaeture of springs 

and .-inn! »r ;ir* ; »• -■ .'-'•.. .-h -ir** . -mh^ed -md tampered alter forming. 

Cast Steel Wire mode of ^A drawn -took, similar to M. B. Steel except 
that it is higher in carbon -ir-d w ^w.-pnhW* of a higher temper. This material 
is used for article-- wha'h -ir<> hardened and tampered after forming. 

Tempered Cast-Steel Wire wire madp of the same grade of material as the 
previous, out oil-temper- d ;it tbn finished -ize. It possesses a high degree of 
resilience and is the proper material to u-e for a very live spring that will not 
set. 

Music Spring Wire -the stiffed, strongest, toughest, most resilient and most 
handsomely finished of all varieties of steel wire. It is made of the highest 
grade of steel manufactured and in essentially the same kind of wire that is used 
in the manufacture of piano strings. 

Specialties 

The Specialty Department, being quite an extensive industry in itself, is pre- 
pare! to make immediate shipments from a long line of standard wire goods 
earned in stork, ami to submit prices on almost any article which may be formed 
from \\ ire, either iron, steet, brass, aluminum, or German silver, 

WIRE ROPE 

I>leva*«r Regie 




'Spencer Special" High Strength Hope 

To meet the eon-tant growing demand for a reliable, stronc and ftwriWe wire 
rope to work under sevciv conditions in logging mining, quaTryrac soul hflaw 
hciMine, we espeeialtv recommend "Spencer Special" High Strength Ro** 
"Speneer Special" win> has ^breaking strength of 250,000-273.000 Ibs.pprflfipant, 

inch. 
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Elevating, Conveying and Power Transmission Machinery 



H. W. CALDWELL & SON COMPANY 

CHICAGO, ILLINOIS 
ELEVATING, CONVEYING AND POWER TRANSMITTING MACHINERY 



HELICOID CONVEYOR 

Sole manufacturers of "HELICOID" SCREW CONVEYOR. 
Made of one continuous strip of metal without lap or rivet. 
Mounted on standard and extra heavy pipe or solid shaft. 

GEARS 

Machine Molded Teeth or Cut 
Teeth, Spurs, Bevels, Miters, Mor- 
tise Wheels, 1" to 6" pitch. 

CHAIN 

Standard Malleable Detachable 
Special, Steel Chains for all pur- 
poses. 

SPROCKET-WHEELS 

With Chilled Rims and Teeth 
for hard service. 

ELEVATOR BUCKETS 

Salem, Caldwell Avery made of Steel, also Special Steel Buckets of all kinds made 
to order. Malleable Buckets for stone, coal and gritty materials. 

STEEL WORK 

Elevator Casings, Conveyor Troughs, Spouting Tanks, Pan Conveyors, Ele- 
vator Boots. 




Belt 

Conveyors 
for stone, 
sand, grain, 
coal, etc. 

Send for 
catalogue 
No. 34 




Pulleys, 

Fly Wheels, 

Shafting, 

Bearings, 

Friction 

Clutches, 

etc. 
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Elevating and Conveying Machinery 



GIFFORD-WOOD CO. 

BOSTON HUDSON, N. Y. CHICAGO 

ELEVATING AND CONVEYING MACHINERY; ICE TOOLS 



Gig Elevating and Lowering Automatic Lowering Milk Can Elevator 

Machine Machine 



Ice Elevator 



R. R. Coaling Station 



Ice Elevator 



Model Coal Pocket 
Wagon Loader Send for catalogs and other information desired. 
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Automatic Carriers, Belt Conveyors 



THE LAMSON COMPANY 



AUTOMATIC SWEEP-OFF AND 
DELIVERY CARRIERS 

Constantly moving Baskets 
traveling on circuit lines and ar- 
ranged to Sweep off Mail, Docu- 
ments or Parcels from shelves and 
dump them into receiving chutes 
at required Receiving Stations. 
Made in Standard sizes as used 
by U. S. and Foreign Post Offices, 
or to Specifications. 

LAMSON 
BELT AND TRAY CONVEYORS 

All sizes for all conditions of 
Mail, Merchandise or Parcel Car- 
rying. Special Conveyor Belts to 
carry Trays are built with Arrest- 
ing Stations by which a constant 
supply of material is automatic- 
ally maintained at each Station. 
Particular attention to complete 
Belt Conveyor Systems for assem- 
bly of "Send," "C.O.D." and 
"Transfer' ' Parcels in large Depart- 
ment Stores. 



Lamson Sweep-off and Dump Carriers for 
Post Office Work 



Store Service Belt Conveyor and Chute 
Showing Self-closing Fire Door 



PICK-UP AND DELIVERY CARRIERS 

Constantly moving metal "fingers" that 
noiselessly pick up documents or small ar- 
ticles from one tray or station and deliver 
them at another as desired. Made in stand- 
ard sizes to meet special requirements. 



SPECIAL CONVEYORS 

Made to meet any demand for assembly 
and distribution of Mail or Merchandise 
within or between buildings. 

Plans and Estimates Free. 



Representatives in all Principal Cities. 



Will pick up at any station and 
deliver at any other station 
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Belt Conveyors 



ROBINS CONVEYING BELT CO. 



PARK ROW BUILDING, NEW YORK 

Chicago San Francisco 

WORKS: PASSAIC. N.J. 



Spokane 



CONVEYING, ELEVATING, AND HOISTING MACHINERY 

For Handling 
Coal Concrete Sand Earth Boxea Trunk* 

Coke Rock Gravel Cement Barrela Dishes 

Ores Phosphate Chips Ashes Packages Bags 

ROBINS STANDARD AND ADJUSTABLE COAL AND COKE CRU8HBR8 



The most important .elements of a Belt Conveyor are the IdlerH and the Belt, 
since on these depends its proper operation as well as the eoHt of handling. The 
Robins Patent 5-shaft Troughing Idlers, shown above, are universally accepted 
as the Standard, being the only ones which embody the following important 
principles of design: 

(1) All the pulleys are in the same vertical plane. (2) They have continuous 
hollow-tube grease-lubrication from end to end. (3) The profile of the idler 
nearly approaches the arc of a circle, preventing sharp bends in the belt. (4) 
The idlers are adjustable for properly training the belt. They are made in all 
sizes from 12" to 60". 




The Robins Patent Reinforced Convevor Belt, shown above, has been one of 
the chief factors of the success of the Robins Hystem. Sixteen years of hard trial, 
under all kinds of conditions, have demonstrated that it is stronger, runs truer, 
and gives a greater return for the money than any other belt on the market. 
This is due to the following peculiarities of construction : 

(1) The rubber cover is thickened in the center only, where the wear it grealeat. 

(2) The edges are reinforced by extra plies of duck, increasing the strength and 
making the belt self-supporting between idler sets. 

(3) Being very flexible laterally it conforms closely to the shape of the idlers, 
and therefore runs true even when empty. With this belt no guide idlers are 
required. 

(4) An extra ply of special coarse fibre embedded in the cover and extending 
around the edges enormously increases the resistance of the cover, and alho the 
adhesion between the cover and the body. 

The Robins Monthly Bulletin, containing valuable conveying engineering data, 
is gladly sent to all interested persons. 
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Cmiminrs 



STEPHENS- AD AMSON MFG. CO. 

AMORA, ILLINOIS 

Cffff'VlO, VFW YOHK, PTTTSWHO, ST. LOT'IS. SAN FRANCISCO, 

I OS ANfil',l,l,H, BOSTON 

CONVEYING ENGINEERS; CONVEYING, SCREENING, AND TRANS- 
MISSION MACHINERY. 



" 8 A " BELT CONVEYORS 
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Gravel Washing and Rock Crushing Equipment 



STEPHENS-ADAMSON MFG. CO. 

GRAVEL WASHING AND ROCK CRUSHING 
EQUIPMENT 

We have designed and equipped hundreds of these 
plants — commercially successful — in all parts of the 
country. The steel pan conveyor illustrated here, which 
is the largest ever built, is handling crushed stone in the 
plant of the Tomkins Cove Stone Company. It handles 
a capacity of 1,000 tons per hour up an incline of 45 
degrees. The steel buckets are six feet in length and are 
supported by graphite-bushed self-lubricating steel rollers 
connected by double steel bar link chains. Many of 
72-inch "S-A" our lar 8 e conveyors of this type are in use throughout 

Jumbo Conveyor the country. 

"S-A" STEEL PAN CONVEYORS 

To meet the increasing demand for 
conveyors of large capacity and reli- 
ability, we build several types of steel 
pan conveyors. These conveyors are 
absolutely reliable and produce high 
conveying economy. 



"S-A" Steel Tan Conveyor 




No. 9 "S-A" Revolving Screen 



"S-A** Improved Gilbert Screen 



PROTECTED SCREW TAKE-UPS 

This style of take-up has a standard 
bearing mounted on a steel angle base. 
The angle protects the screw, brings 
the bearing lower, and makes a more 
powerful and compact take-up than 
any other type. 



"S-A" REVOLVING SCREENS 

This type of revolving screen is de- 
signed for the severest crushing plant 
service. We also make many types 
of screens for lighter service. 

"S-A" IMPROVED GILBERT 
SCREEN 

The standard screen for washing 
sand and gravel. The inner skirt 
takes the greatest wear and triples 
the life of the outer screen. 



OUR MANUFACTURES AS ILLUSTRATED IN OUR GENERAL 
CATALOG INCLUDE THE FOLLOWING LINES 



Bearings 

Belt Conveyors for all applica- 
tions 

Brushes, Revolving, for con- 
veyors 

Buckets, Elevator, steel and 
malleable 

Cars 

Car Hauls 

Car Pullers and movers 

Chains, standard detachable, 
malleable and steel of all types 

Clutches, friction and jaw 



Coal Handling Equipment for 
pockets, power stations, wash- 
eries-and tipples 

Coal Crushers 

Conveyors, belt, pan, chain for 
handling ore, coal, ashes, 
gravel, crushed rock, clay, 
cement, and all bulk or pack- 
age products 

Elevators, chain and belt, for all 
applications 

Feeders, conveyor, apron, roll 
and shaking 

Gates 



Gears 

Glass Works Conveyors 

Gravel Plant Equipment, wash- 
ing and screening 

Hangers 

Pillow Blocks 

Pulleys 

Screens, shaking and revolving 
for all applications 

Sheaves 

Spouts 

Sprockets 

Transmission Systems and 
Equipment 
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Elevating, Conveying and Power Transmission Machinery 



WELLER MANUFACTURING CO. 



Sprockets 



Pulleys 



Dump Cars 




Pillow Blocks 



Gears 



Sheaves 



Belt Tighteners 



Hangers 



(See also next page) 
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Hoisting Machinery 



THE BROWN HOISTING MACHINERY 

COMPANY 

CLEVELAND, OHIO 

New York: 50 Church St. Pittsburgh: Oliver Bldg. 

Chicago: Commercial National Bank Bldg. San Francisco: Monadnock Bldg. 
Colby Engineering Co.: Portland, Ore. 

MANUFACTURERS OF BROWNHOIST EQUIPMENT 



COAL AND ORE HANDLING MACHINERY— Bridge tramways, fast plants, 
cantilever cranes, gantry cranes, furnace hoists, larries, transfer cars, bins, 
car tipples, and pig iron breakers. These machines are designed for the 
rapid handling of material and a long service. They are installed in many 
parts of the world. 

LOCOMOTIVE CRANES— Eight and four-wheel and for any gauge track; 
speediest locomotive crane built; equipped with M. C. B. couplers, standard 
trucks and fittings, steam brake, all steel gears; can be fitted with either a 
bottom-block, any kind of bucket, shovel attachment, magnet or piledriver, 
all interchangeable in a short time; easily operated; fitted with steam or 
electric power or with an internal combustion engine. 

BUCKETS — Grab buckets, two and single rope; drag line buckets; contractors' 
clam shell buckets; slag buckets, and tubs. The designs of these buckets 
are such that they get a full load each time and are under the control of the 
operator at all times. The best of material is used throughout, giving 
strength and durability to the spades, bearings, and digging edges. 

TRAMRAIL SYSTEMS — These systems handle all the material overhead, 
reaching every floor in each building and as much yard space as desired. 
We install the systems complete using the well-known Brownhoist trolleys, 
which are recognized as the standard trolleys. Operated by electric or other 
power. 

ELECTRIC HOISTS — DC and AC. Designed especially for a hard service at 
maximum rated capacity, and for safety. The load is suspended entirely 
from steel parts. All gears are enclosed in a cast iron casing which contains 
a large supply of oil. These hoists are made in various capacities. 

FREIGHT HANDLING EQUIPMENT. This includes several different ma- 
chines designed for handling the freight at a much reduced cost over the 
present methods. The freight is handled overhead from car to sorting plat- 
form, warehouse, wagon or other cars. It requires just a few men, eliminates 
confusion and costly mistakes, and increases the terminal capacity. 

FERROINCLAVE. A patented corrugated sheet steel used as a reinforcement 
for concrete. It requires no forms during erection, and is easily laid by the 
workmen. It is used for concrete roofs, floors, bins, walls, partitions, silos, 
bridges, stairs, etc. 

We also make overhead travelling cranes, work-car cranes, jib cranes, pillar 
cranes, bridge cranes, cableways, crabs, winches, transfer tables and water- 
closet shields. 

Catalogs and prices furnished on request 
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Hoisting and Conveying Machinery 



C. W. HUNT COMPANY, INC. 

WEST NEW BRIGHTON, NEW YORK 



HUNT STEEPLE TOWERS 

are designed to be operated by one en- 
gineer. One engine is required for 
hoisting the steam shovel and another 
for running the trolley on the booms. 
Great speed makes these outfits es- 
pecially suited to rapid unloading of 
vessels. The projecting booms are 
usually hinged to swing horizontally 
over the wharf. Where obstructions 
such as the rigging of vessels interfere, 
the booms can fold up in a vertical 
plane. Capacity of buckets ranges 
from J to 2i tons. 



HUNT TRANSPORTING BRIDGES 

are adapted to the storage and re- 
claiming of coal over large areas. The 
one shown has a four-drum equalizing 
engine and operates with grab buckets 
at a capacity of 120 tons per hour. 
Furnished in capacities up to 600 tons 
per hour. 



INCLINED BOOM HOISTING 
ELEVATORS 

are for rapid and economical hoisting 
of materials from vessels. The bucket, 
whether large or small, is carried from 
the hold of the vessel to the dumping 
place every trip in exactly the same 
course, and at any rapidity demanded. 
The bucket is carried exactly where 
wanted, rising vertically from the hold 
to the boom, running up the boom, 
and dumping at a fixed place. 

These elevators are proportioned to 
suit the work and for use either with 
tubs or grab buckets. The lighter size 
is especially adapted for coal or ore 
hoisting, using any size bucket up to 
one-ton capacity. 



HUNT MOTOR CARS 

Self-Dumping 

made in many types, capacities up to 
10 tons, and are equipped with motors 
and overhead trolleys or shoes for third 
rail as desired. Suitable for transport- 
ing coal, fertilizer materials, ores, and 
other bulk materials. 

Catalogs on request. 



Hunt Steeple Towers 



Hunt Transporting Bridges 



Inclined Boom Hoisting Elevators 



Hunt Motor Cars 
Self-Dumping 
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Hoisting Engines and Derricks 



CLYDE IRON WORKS 

2J)th Avkni'k, West, and Michigan St., DULUTH. MIXX. 



HOISTING ENGINES, DERRICKS AND DERRICK FITTINGS, 
HOISTS, BELT DRIVEN HOISTS, AUTOMATIC BUCKETS 



HOISTING ENGINES AND BOILERS OF CLYDE-GRADE 

Our product in uw*d for all kind* of Contractor's work, Dredging. PSe D iiiiimu 
Railroad and Bridge Building, Quarries and general hoisting purpose*. We also 
make a specialty of engines for skidding and loading logs, and for general *"tf ; "e 
operations. 

Ad our engines are thoroughly tested under steam as wefl as by the usual 
hydrostatic test. All parts are made from standard jigs and templates and are 
absolutely interchangeable. 

ONE, TWO, THREE, AND POUR DRUM HOISTING ENGINES 

In our 235 page catalog we illustrate the 2099 types and sores of our standard 
engines with single or multiple drums, and single or double cylinders. These 
ho<#ting engines are regularly built with or without boOer* winch and sheave 
heads, and r e ve r sin g gear. Clyde hoists of 7 x 10 and larger are buflt with aB- 
steet gears. 

DERRICKS AND DERRICK FITTINGS 

In this large catalog we also illustrate and list a complete line of timber 
derricks and fittings. AH usual conditions can be met with some one of our 
standard styles, bat we are prepared to buILi derricks lor any special con- 
ditions that may arise. For this purpose we maintain a force of draftsmen 
and engineers who are specialists in this line,, and their experi en ce of many 
y*ars m at the disposal of our customers. 



Clyde Derricks are designed with great care to withstand rioirat strains. 
Evict potable point of weakness* both in the ntrin^ ami m their action on the 
timber*, has been guarded against and we cfcint our fittings to be the strongest 
on the marke t for the size of timbers for which: they are infientfecL 

Following is a partial ust of our standard >tyfes of J emcks r 



Standard Guy IXmeks 

Ha*f Hand Power Guy I>erxkks 

Tt«wi Power G*iy Iferrieks 

Clam SheJl Guy Derricks 

Standard Stiff Leg Eterrkfcs 

Haif Hand Power Stiff Leg Derricks 



Hand Power Stiff Leg Derricks 
Ctam Sheil Stiff Leg Derxkks 
Full Circle Stiff Leg Derricfe 
SeU-FtopeBing L^rrick Cars 
Se^^oncained Portable I^rrieks 



We afeo innniifa crure a complete 5ne of logging :m*ehu*v*rv . of cseairaottg 
and of land-clearing machinery 
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Locomotives, Hoisting Engines, Cement Machinery 



VULCAN IRON WORKS 

WILKES-BARRE, PA. 

LOCOMOTIVES, HOISTING AND HAULAGE ENGINES, AIR COM- 
PRESSORS, MINING AND CEMENT MACHINERY. 



LOCOMOTIVES 

Steam Locomotives. The Vulcan Iron 
Works make a specialty of, and have ex- 
cellent facilities for, building locomotives 
to meet the needs of contractors, steel, 
mining, and industrial plants; and for plan- 
tation, logging, freight, switching ana pas- 
senger service, in all styles and weights from 
seven to seventy tons on drivers. A separate 
and complete plant is devoted to this work. 

We also endeavor to keep on hand full detail parts of standard types with 
a view of making deliveries on short notice. Our stock locomotives can be 
forwarded on receipt of lettering instructions. 

Complete illustrated catalog on request. 

Compressed Air Locomotives are adapted to general service in and around 
coal mines, or industrial plants where a fired locomotive would be dangerous. 
The dimensions, pressure and capacity of the tanks may be modified to suit 
special requirements and conditions. For very long runs a separate air tender 
can be provided, which may be attached or detached as desired. Detailed 
information on request. 

FOISTING AND HAULAGE ENGINES 

First Motion Hoists. These engines 
are built to the most rigid specifica- 
tions for heavy hoisting work. The 
' drums are of steel or iron, grooved and 
conical in shape so as to counterbal- 
ance the weight of the rope. The illus- 
tration shows a type used for shaft 
hoisting from 300 to 1000 ft. lifts fitted 
with steam reverse, steam brake, and 
the Nicholson Engine stop for the pre- 
vention of overwinding. Special cata- 
log on request. 
Geared Engines. Vulcan Geared Engines are used ordinarily where a hoisting 
speed of 800 ft. per minute or less is satisfactory, and for some purposes are 
preferred over First Motion Hoists because of the lesser first cost and of the 
smaller space occupied. These engines are simple and compact, but have ample 

I)roportions in all working parts so as to insure great durability and consequent 
ow cost of maintenance. Special catalog on request. 

Vulcan Electric Hoists. Vulcan Electric Hoists are built in standard sizes from 
35 to 250 H.P. and with single or double drums. Special hoists will be designed 
to meet special conditions as may be required. If desired the equipment in- 
cludes solenoid brakes and a device for the prevention of overwinding. 

MACHINERY FOR THE MANUFACTURE OF PORTLAND CEMENT 

We build Kilns for either the dry or 
wet process, and of any size to suit the 
needs or ideas of the customer. Al- 
though our specialty is rotary kilns, 
dryers and coolers, we also build en- 
gines, boilers, stacks, bins, sheet iron 
work of all kinds, conveying and ele- 
vating machinery, and other machin- 
ery used in or around the Modern 
Portland Cement Plant. 

Catalog on request. 
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Escalators and Gravity Conveyors 



OTIS EL EVATOR C OMPANY 

ESCALATORS 

The problem of inter-floor travel, where it is necessary to keep thousands of 
people moving constantly and rapidly, has been successfully solved by the 
Escalator, due to its continuity of motion and its enormous capacity — approxi- 
mately 11,000 peopk can be carried in an hour without overloading the machine. 

There are two types of Escalators, known as the Step and Cleat types. The 
Step type begins as a moving platform, rising slowly into a perfect staircase as 
it breaks into steps. The Cleat type is an endless moving platform formed of 
hardwood cleats located in longitudinal ridges and grooves. 




Cleat Type 
The step treads are nearly horizontal — at an 
angle of 12^ degrees. The platform revolving 
over the sprocket glides through the prongs of 



a comb at the lower level and journeys upward 
at a moderate speed. At the upper landing it 
disappears through a comb and revolving over 
a sprocket, travels downward. The passenger 
slides off upon the prongs of the comb at top 
without jar or shock. 



I 



Step Type 
As shown above, on the landing the treads 
arc flush — ;the passenger stepping onto them 
from a stationary floor plate. Approaching the 
i ncline a step formation is produced and on the 
incline, the full riser development. At the 
upper end, the reverse action takes place and 
the steps flatten out into a moving platform 
again, from which^ the passenger alights 
smoothly to the stationary floor. 

In each type, on either side, a hand rail of flexible material move3 upward at 
the same speed as the tread*. An electric motor drives the mechanism running 
on rollers on an inclined plane, which supports the treads. The Escalator can be 
made to operate either up or down by employing a reversing switch. The Duplex 
Escalator handles traffic in both up and down directions simultaneously, two 
machines being used. 

Escalators are now being operated in large 
railway terminals, elevated and subway stations 
of the big cities, theatres, department stores, and 
in large mills and factories. 

The cut shows two of the eight Step Type 
Escalators installed in the largest worsted mill 
in this country. The eight escalators carry 6,500 
operators between the 2nd and 6th floors, moving 
noon and night. Individual trip from 2nd to 
6th floor consumes two minutes. The machines 

are motor driven and can be started, stopped and reversed at will. They operate 
a total of one hour per day, low motor powers being used, and the annual operat- 
ing costs are very small. In the course of a year a large sum of money is saved 
through the conserved energy of the employees. Catalogue on request. 

GRAVITY SPIRAL CONVEYORS 

For moving speedily and safely heavy ca>es, barrels, 
and bulky factory products from an uppor level or floor 
to a lower level. Provided with chain and fusible link 
doors which close automatically in case of fire. We have 
installed conveyors of this type which are handling the 
products of 10 floors. 

Made with single and double spirals, with or without | 
a supporting core. Closed types are made with single, 
double and triple spirals. Booklet on request. 



Open Spiral Type 
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Electric Trucks 



THE ELWELL-PARKER ELECTRIC CO. 

CLEVELAND, OHIO 



G. W. Bkeeajt Ciejeril Selee Aeeets, 50 Cfcercfc Street, New York Gty 
Dictjci Sauw Aodtts 
*_W. weed Joe. M. Brown 

ia\» Pftteeecb **- 3* W. Kane Street, Chicago, DL 

MANUFACTURERS OW BUCXWALTER ELECTRIC TRUCKS 



ECONOMICAL FREIGHT HAHDLHf G 

As fairly representative, the following average results have been extracted 
from records obtained during one month's operation of two out of a number of 
our freight car trucks owned and operated by one of the leading railroads in the 
United States, K«nw41ing miscellaneous freight. 

Monthly Totals 
Total number of: Total number of: 

days operated 26 tons handled 5,850 

hours operated. 2S6 loads carried 5,980 

miles run 353 6 pieces handled 170,000 

Daily Averages 

Number of hours in service. . . . 11 Time running per load, sec 59 

Daily mileage 13 6 Time per load, min. 2 . 89 

Per day tonnage 225 Time to load, sec 58 

Per hour tonnage 20 . 4 Time to unload, sec 60 . 3 

Number of loads 230 Number of men in gang 8 

Length of haul in feet 15S 5 Wages per man, tonnage basis . . $2 40 

Number of pieces per load 30 Ampere hour charge 160 

Summary 
$.087 cost per ton for Labor 
.0039 cost per ton for Power 
.0033 cost per ton for Maintenance 
.0099 cost per ton for Interest, Depreciation, etc. 

. 1041 total cost per ton for Freight Handled. 
RAILROAD FREIGHT TRUCKS 

The following illustrations show two of our various types : 



Freight Car Truck Warehouse Track 
General Specifications — Freight Car Truck 

Capacity 4,000 pounds Height floor to lower plat- 
Speed, empty 7 to 8 M.P.H. form 10% in. 

Speed, loaded 5 to 6 M.P.H. Height floor to upper plat- 
Weight, with lead bat* form 3 ft. 9^ in. 

tery 1,900 pounds Height over stakes 3 feet 

Weight, with Edison Width over body, motor 

Dattery 1,750 pounds end 42 inches 

Length over body 7 feet Width over body, rear end 36 inches 

General Specifications — Warehouse Truck 

Capacity 4,000 pounds Height, floor to upper 

Speed, empty 7 to 8 M.P.H. platform 3 ft. 9H in. 

Speed, loaded 4 to 5 M.P.H. Height, floor to lower 

Weight, with lead bat* platform 1 ft. 4% in. 

tery 1,900 pounds Height over stakes 48 inches 

Weight, with Edison Widthoverbody,motorend 3 ft. 2 in. 

Dattery 1,600 pounds Width over body, rear end 3 ft. 1 in. 

Length over body 10 ft. 2 in. Width over hubs 39 inches 
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Rail Joints 





THE RAIL JOINT COMPANY 




GENERAL OFFICES: 




185 MADISON AVENUE, - NEW YORK CITY 




Catalog at Agencies 
Boston, Mass. Pittsburg, Pa. 
Chicago, 111. Portland, Oregon 
Denver, Colo. St. Louis, Mo. 
Troy, N. Y. 




London, E. C, Eng. Montreal, Can. 




MAKERS OF BASE-SUPPORTED RAIL JOINTS FOR STANDARD AND 
SPECIAL RAIL SECTIONS, ALSO GIRDER, STEP OR COMPROMISE, 
FROG AND SWITCH, AND INSULATED RAIL JOINTS, PROTECTED BY 
PATENTS. 




Continuous Joint Weber Joint Wolhaupter Joint 




Over 




50,000 
miles 




in use 




Continuous Insulated Joint 




Rolled 




from 




Best Quality 
Steel 




Weber Insulated Joint 




Highest Awards— Paris, 1C00; Buffalo, 1301; St. Louis, 1G04. 
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Mot Metal Working Machinery 



THE AJAX MANUFACTURING CO. 






DETAILED TABLE OF FACTS CONCERNING AJAX MACHINES 










S3 
2-2 


Floor Space 


S* 


.*" 


Machines 


1 


GoS 


Without 


.2 *» 


s«- 






w 




Back Stop 


55 


faS j 






V 


26 


20' 4' xl4' 6* 


75*' 


13' 


00 

w 


6' 


30 


19' 0' xl3' 9*' 


75*' 


13' 




- o 2 


5' 


35 


15' 0' xl2' 0' 


58' 


11' 




2 * R 
5 « 3 


4' 


40 


13' 4' x V 9' 


56' 


11' - - 




3}' 
3* 


50 


11' 4" x V 4*' 
11' 0" x 6' 6' 


42' 


11' 




8 o3 


55 


40' 


11' 




"So 


2}' 
2 ; 


60 


9' 8' x 6' 4' 


40' 


11' 




w t: 5 


70 


9' 5" x 6' 0' 


40' 


9' 




S 8 3 


a* 


75 


8' 4' x 5' 2' 


33' 


6*" 




o e- o 


1*' 


80 


7' 8' x 4' 6' 


51' 


7*' 
6' 




ffl £> fa 


90 


V 4" x 4' 5' 


48' 






V 


100 


7' 0' x 4' 0' 


48' 


6' 




Universal 


6' 


30 


14' 2' xl9' 31' 


75*' 


13' 


Upsetting 

and 

Forging 


5* 

4" 


35 
40 


13' 8' xl2' 9' 
13' 6' xlO'lO' 


58' 
56' 


11' 
11' 




31' 


50 


11' 7' x 8' 9' 


40' 


11' 




MlCHINEB 


21' 


60 


9'11' x 8' 4' 


40' 


11' 








H' 


75 


8'IT x 7' 5' 


40' 


V 








V 


ir 


45 


12' 6' x 7' 0' 


60' 


9" 





r S 


u' 


50 


10' 5' x 6' 41' 
8' 9* x 6' 0* 


60' 


SY 




g 


fa 


4' 


65 


53' 


8|" Automatic Feed Heading Machine 




s 


T3 


i* 


70 


8' 0' x 5' 1' 


50' 


7' - 




£ H 


C 

09 


F 


85 


7' 0' x 4' 4' 


48' 


6' 




a o s 




85 


6' 8' x 4' 0' 


48' 


6' 




H' 


60 


12' 5' x 6' 4*' 
10' 9' x 6' 0' 


60' 


Si- 


lis 


* 


ir 


85 


53' 


Si' 




6 


ir 


90 


10' 0' x 5' 1' 


50' 


V 




oSS 


3 


i J 


100 


9' 0' x 4' 4' 


48' 


6' 






-3 


V 


105 


8' 8' x 4' 0' 


48' 


(> ¥ 




A J AX 


4' 


40 


13' 4' x 7' 9' 


56' 


11* 


Special 


3 V 
3" 


50 


11' 4' x 6' V 


42' 


11' High-Speed Bulldozer 




Axle 


55 


11' 0' x 6' 6' 


40' 


11' 




Upsetting 


21' 


60 


9' 8' x 6' 0' 


40' 


11' 




Machines 


w 


75 


8' 4' x 5' 2' 


33' 


er 








No. 12 


7 


22'11' xlO' 1' 


36' 


81' 




"O 


No. 9 


8 


19'101'x 8' 5' 


32' 


or 






11 


No. 8 


8 


18' 6|'x 8' 0' 
15'10* x V 0' 


32' 


<H' 






No. 7 


9 


26' 


6' 




o 


£ o 


No. 6 


10 


13' 8* x 5' 8* 


26' 


6' 




S s B 

2 ? « 

IIS 


No. 5 


11 


13' 4' x 5' 1' 


26' 


6' 




GO — 
CQ 


No. 4 


12 


12' 2' x 4'10' 


26' 


6' 






No. 3 


17 


9'11' x 4' 2' 


18' 


4" 






No. 7 
No. 6 


30 
35 


16' H'x 7' 3' 
15' 0' x 6' 4» 


32' 
30' 


7' 


D 3 3 


V "' ' " 


tt « £ 


No. 5 


40 


13' 21'x 5' 9' 
10' 6' x 3'10' 


40' 


8*' 






s« 


No. 4 


45 


34' 


6*' 






ft-S 


No. 3 


50 


10' 0' x 3' 6' 


32' 


51' 






5 £ 


No. 2 


60 


8' 0' x 3' 0' 


26' 


ff 






cow 


No. 1 


60 


4'111'x 2' 2' 


20' 






2' 


45 


12' 0' x 6' 0' 


48' 


10' )•* 


Hot Pressed 


H' 


50 


11' 6* x 3'10' 


40' 


7' (8 




Nut 


!»' 


55 


11' 2" x 3' 8' 


45' 


61' f g 




Machines 


60 


lO'll' x 3' 6' 


33' 


61' )0 






V 


65 


9'10' x 3' 3' 


53' 


61'^ 








No. 4 


28 


8'ir x 7' 8' 


54' 


81' 






No. 3 


30 


7'11* x 6'10' 


54' 


8' i 




3 


Taper- 


No. 2 


38 


6'10* x 5'10' 


441' 


6*' 




Forging 


No. 1 


50 


6' 4' x 5'10' 


44*' 


61' 




o 




No. 


50 


4'10' x 3' 8' 


33' 


5' 




x 


Brake Shoe 










«< 


Key Taper- 


Special 


50 


4'10' x 3' 8' 


33" 


5' 




< 


Forging 
















Reclaiming 


Trio 


75 


17' 6' x V 6' 


40' 


81' 
4' 


A j ax Hot Saw 


14' 


2,000 


2' V x 2' ir 


6' 


and Burring 


20" 


1,400 


3' 3' x 3' U' 


8' 


5' 




Machines 


30' 


725 


3' 81'x 4' 2J' 


91' 


51' ^^ 

Wftt Sflvincr anH Rnrrincr Ma^hinA 









211 



Digitized by 



Google 



*i . .'/ iiu. ff//r»« 



si \ \ < "TIT UTT. ~ 



4- **?♦ !. i-*.i* AT; PTMDKr F TES SLOLi rr 



*\ • V*!N\i\ i TO.; T? r.-.-r? : ; 



r»ex*** 


* V 


.£. 


- _^^_ tm ll^_ 




f 


7:*- T.TTlI 








'CJl!""* 




_» 




— 1»- •:_ 



:_a r • _l. 



"**ir , ti **■. 



r - • 


*^ 


■u 


•r iik* 


„^~. 


*- 


-"—r 


.=- «~*r- 


1 >-l« '*-^ 




- 


-, ■»»»»■«. t 


tll.C. 


~~r 


* 


'iS- 


r-r. in . 




— •;* 


II 


• . .it- ,-!»*- 


• — 


-:- 


— rsm-i. 


^itii 


— .* 


. •— 


-i_ »ur 


f ~'.u,ji 


«r»x 


~ 


- "»i* 


'JUiiiitc 






»- it»- "1 


uiiat^e. 






*r«e iiuiiii^-r" * 


. ■'!>*■*** 


"• m -i 


i.»V. 


_L 


It. ^lln 


:^ .1 >**»* 


t ,-^ 




^T*a* t^ 









,Google 



Sheet Metal Working Machinery 



E. W. BLISS CO. 

BROOKLYN, N. Y. 
BUILDERS OF SHEET METAL WORKING MACHINERY 



The most complete line of ma- 
chines for sheet metal working in 
the world. 

Presses for every ordinary kind of 
work and special machines for un- 
usual requirements. Drop Forging 
machinery, Hinge and Butt ma- 
chinery, Fork and Spoon machinery, 
Expanded Metal Lath machinery, 
Shovel machinery, Horse Shoe 
machinery, Minting machinery, 
Automobile Parts machinery, Spin- 
ning Lathes, Gang Slitters, Circle 
Shears. Perforating, Punching, Slit- 
ting, Shearing, Beading, Flanging, 
Crimping and Seaming machines. 

Complete equipments for the 
economical manufacture of Petro- 
leum and Alcohol Cans ? Fruit and 
Vegetable Cans, (Sanitary and 
Packers'), Meat Cans, Paint and 
Varnish Cans, Lard Pails and Butter 
Tins, and all kinds of Tin Cannis- 
ters, Boxes and Packages. 

Machinery for manufacturing Soft 
Metal Tubes, Tinware, Enamel- 
ware, Aluminum, and Silverware, 
Metal Shingles, Metal Ceilings, 
Sheet Metal Furniture, Kitchen 
Utensils, Kitchen Boilers, Oil 
Stoves, Lamps, etc., etc. 

We are also equipped for die work 
of every description. 



Catalogues describing any of our lines will be sent on request 




No. l. 
No. 2. 
No. 3. 
No. 4. 

No. 5. 

No. 6. 
No. 8. 
No. 9. 



"Bliss" Inclinable Power '. 

"Stiles" Power Punching Presses. 

"Bliss" Straight-Side Power Presses. 

"Bliss" Drop Hammers and Trim- 
ming Presses. 

"Bliss" Toggle Drawing Presses and 
Spinning Lathes. 

"Bliss" Foot and Screw Presses. 

"Bliss" Double Crank Presses. 

"Bliss" Machinery for Manufacturing 
Tin Cans (Spanish). 



No. 10. 



No. 11. 
No. 12. 



No. 13. 
No. 14. 



No. 15. 
No. 16. 



"Blis3' Machinery for Manufactur- 
ing Pieced Tinware. 

"Bliss" Minting Machinery. 

"Bliss" Machinery for Manufactur- 
ing Electrical Parts. 

"Bliss" Drop Forging Machinery. 

"Bliss" High Speed Automatic Can 
Making Machinery. 

"Bliss" Railway Motor Gears and 
Pinions. 

"Bliss" Machinery for Manufactur- 
ing Automobile Parts. 
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Punching and Shearing Machines 



WILLIAMS, WHITE & CO. 



MULTIPLE PUNCHES 

These machines constitute one of our 
largest lines. We make nine sizes with a 
variety of lengths and throats. Many 
special types and adaptations for special 
work are furnished. See our special 
double row punching outfit for steel car 
work. 

One of our customers alone has more 
than thirty of the No. 32 size. The larger 
sizes are used more particularly for steel 
car work. 

These machines range in weight from 
5000 lbs. to 250,000 lbs. 

They are used for multiple punching of 
bars, plates, I-beams, Channels, Angles, 
car sills, etc., etc. Also for shearing and 
pressing. For the latter work a vertical 
adjustment is desirable. 

The purchaser should furnish complete 
details of requirements. 

Gate Shears: We make a complete line 
of Gate Shears for shearing plates. 



Multiple Punch 



PUNCHING AND SHEARING MACHINES 

Regular " C " Type Double and Single End Machines, Open Fronted Bar 
Shears, Guillotine Shears, Gate Shears, Coping and 
Structural Punches and Shears 
We make a complete line of the above machines. 

Regular standard "C" type 
double and single End Punches 
and Shears: a complete line of 
sizes with various depths of 
throats, types of jaws and equip- 
ment. 

Catalog furnished on request 
containing details and specifica- 
tions. 

Multiple Head Tapping Ma- 
chines, — For tapping pipe fit- 
tings, all sizes up to 8 r and 10" 
"C n Type Double End Punch and Shear ttings. 

In addition to machines mentioned above our line includes the following: 
Upsetting Forging and Rivet Machines Stay Bolt Breakers 

Eye Benders Rotary Riveting Hammers 

Bending and Straightening Machines Hydraulic Plate Benders 

Horizontal Punches Angle Bending Rolls 

Hydraulic Presses Angle Shears 



Making as we do a complete line of Punching, Shearing, Forging and Bending 
Machines, Eye Benders, Forging Rolls, Power Hammers and Drop Hammers, we 
are often called upon in an engineering or advisory capacity to recommend and 
select the machines adapted to produce the required article or shape. Our long 
experience with all these machines, and consultations with our experts are at the 
disposal of those interested. 



COALING STATIONS FOR COALING LOCOMOTIVES 
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VULCAN ENGINEERING SALES CO. 
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Lathes 

THE ACME MACHINE TOOL COMPANY 

CINCINNATI, OHIO, U. S. A. 

Code Word, ACME Lieber's Code 

MANUFACTURERS OP THE ACME COMBINATION FLAT TURRET 
LATHE, THE CINCINNATI ACME TURRET SCREW MACHINES, TURRET 
LATHES, BRASS WORKING MACHINES AND UNIVERSAL TURRET 
LATHES AND ALL TOOLS AND ATTACHMENTS FOR THESE MACHINES. 



2\i" x 26" C. F. T. L. with Bar Equipment i\i" x 26" C. F. T. L. with Chucking Equipment 

THE ACME COMBINATION FLAT TURRET LATHE 

The double purpose machine; adapted to both bar and chucking work. Using simple, inex- 
pensive tools. The greatest producer of work from bar stock, forgings and castings, accommodates 
bar stock up to 2\i' dia. x 26* long and forgings and castings 12* diameter. 
(SEND FOR SPECIAL BULLETINS) 



2W x 11" Screw Machine 
TURRET SCREW MACHINES 

Made in five sizes. Automatic chuck capacity */%' to 2%', 11* to 20* swing. Plain or friction 
geared head with or without automatic feed to turret. Built to meet the demand for maximum pro- 
duction. Noted for their accuracy, rigidity, convenience to operator and many other superior features. 



18" Friction Geared Head Turret Lathe 

TURRET LATHES AND BRASS WORKING MACHINES 

Made in four sizes, 14* to 20* swing. Plain or friction geared head, with or without automatic 
chuck, bar feed, automatic feed to turret, or cut off rest. Furnished with plain, set over or universal 
turret, also chasing attachment, forming attachment and all tools for rapid and accurate production. 

Special tool equipment and estimates of production furnished on request. 



MACHINES OF QUALITY 



SEND FOR DETAILS 



217 



Digitized by 



Google 



Lathes 



THE AMERICAN TOOL & MACHINE CO. 



:*■ -T . X. M^SA-JEU^ETTS. U. S. A. 
LATHES, VALVE MH13G MACHIHES, OIL SEPARATORS 
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Lathes, Oil Separators 



THE AMERICAN TOOL & MACHINE CO. 



Improved Turret Lathe: The headstock can readily be adjusted to a level with 
that of the tail stock. The hollow spindle has a thrust bearing that runs con- 
tinuously in oil, thus relieving the spindle of friction and wear. 

Headstock fitted with self -oiling, hard metal, bronze boxes with hardened steel 
thrust and take-up, washers and adjustable caps. 

Tailstock fitted with swivelling arrangement and quick motion device to top 
slide. 

Screw apparatus, Fox design with six point star follower, hob spindle revolves 
at half the speed of live spindle, insuring a strong and durable leading thread. 

Friction Head : For work requiring widely different speeds in its several opera- 
tions, a friction head, so called, has been designed. This combination enables the 
operator to use slow or back gear speeds by changing a lever. 

OIL SEPARATORS 
Belt Driven 

Made in two sizes. No. 1 has a capacity of 520 cubic inches, and will separate 
in from five to eight minutes, the time being regulated by the condition and 
quality of the oil used. 

These same conditions apply to the No. 2 or larger machine, which has a pan 
capacity of 2.540 cubic inches, and is proportionately heavier and stronger. The 
time required to separate with the No. 
2 is practically the same a3 with the 
No. 1, provided both are running at 
the same peripheral speed. The No. 2 
separator (see cut), having about five 
times the capacity of the No. 1, is 
better adapted to bulky, light-weight 
chips or turnings, but is equally effect- 
ive on ordinary work. 



Electrically Driven 

The No. I separator is also mounted 
and geared for electric driving. Electric 
power is now in such general use for 
machine-shop work that this type of 
separator meets a demand from shops 
so equipped. 

Direct Current Motors furnished for 
any voltage. 



No. a Oil Separator 
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JONES & LAMSON MACHINE COMPANY 

SPRINGFIELD, VERMONT, U. S. A. 

77 Queen Victoria St., London, England 
COST REDUCING MACHINES FOR LATHE WORK 



THE FAY AUTOMATIC LATHE 

But — there are pieces of work that must be turned on center point supports. 
That is, there are pieces of work that can best be supported on regular engine 
lathe center points. Some of these have no hole through them. In fact, some 
seem to combine the characteristics of both bar and chuck work and are so 
formed that there seems only one way to support them and that is on center points 
such as have been used in the good old engine lathe from the first days of its 
existence. 

And it is to provide for this work that we have taken over the Fay Automatic 
Lathe. It is offered for work that must be turned on centers as an auxiliary for 
the Flat Turret Lathe. 

The good feature about the center point support is that it is the means by which 
a piece may be taken out and a new piece put into a lathe in the shortest possible 
time. In other words, it is the quickest process of re-gripping a piece of chucking 
work. There are other quick ways, but they are lacking in accuracy. There is 
no "one way" for all pieces of work. There is, however, a one and only way that 
some pieces should be held, and it is for such pieces that should be held on centers 
that we are offering this machine. 

The Fay Lathe is distinctly a center piece support automatic engine lathe for a 
certain range of work. It is in a class by itself, and is one of the simplest auto- 
matic machines for lathe work. 

Although the stability of tool control is superior to many machines for auto- 
matic operation, it is not claimed that it approaches the ideal in this respect of 
the Flat Turret Lathe, but it is equally convenient for quick adjustment for any . 
new piece of work, and it uses the very simplest of cutting tools. The success of 
this machine is attested by the batteries of them that have been installed by 
people who have had a chance to know of its merits. 

It will be our purpose to furnish full information of this machine so that the 
work coming within its range may be done where it will be turned out at lowest 
cost and best advantage, for this is an important link in the lathe equipment of 
almost every manufacturing machine maker. 

Remember, then, that the Jones & Lamson Machine Company of Springfield, 
Vermont, and London, England, are now building and selling the Double and 
Single Spindle Hartness Flat Turret Lathe, and The Fay Automatic Lathe for 
center point support work. 

That the Hartness Flat Turret Lathes, Regular and the Double Spindle, are for 
chuck work as well as for bar work. That they cover chuck work up to 17-inch 
diameter, are built to give the best independent control of Work and Tools; the 
Highest Efficiency as profit producers from the investor's standpoint; the machines 
which give the greatest output when it is wanted, and which will produce almost 
any conceivable piece of work without special equipment. 

rig the conditions found 

:. 

t output at expense of a 
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f several days or more), 

>ported on centers. 
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WINDSOR MACHINE COMPANY 

WINDSOR, VERMONT, U. S. A. 

rORfclUN OFFICKt (W Av*. Up la Ormnde Anne*. Pamb. Francs 

ORIDLBY AUTOMATICS 



Increased output can be wvured per day, week or month from GRIDLEY 
At*Tf>M AT1<*S, became the rigidity of the took and general design of the ma- 
chine permit heavier cut* And coarw feeds to be obtained while the type of 
rut tin* tool u«ed ha* a longer life. 

<V>mple\ work that cannot be made on other automatics can be easily done 
on <? rid ley*, for there r- room on the tool slide to attach accessories to tools that 
cannot be n^wt on other machines. 

GfcTDLEY MULTIPLE SPINDLE AUTOMATICS 

haw four spindle*, a *imrlc beh constant speed drive and a quick-change-gear 
feed box Th»«y «rc made in three sixes with a maximum capacity for bars of 
*«". \ 1 -/ and t 2 l i " respectively, the * A " machine finishing work .up to and in- 
cluding 4 * / in length, the 1 \ 4 ' up to and including o 1 ^ and the 2 1 4 " up to and 
including 7 r . 



GtSdVx KhMffe %M)e AiHi— Hie 

Out f 1 * i*K»d m'ivn •' " «»•** "e<".l^ es*" •rr^-~ ••* ***v «lwle mows forward. 
Th« i^>' «!».*« K "K '^.> '.~«ed »v •v.- ^^> .* »v - ^T^»ft Carrier m<ures perfect 
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WINDSOR MACHINE COMPANY 



GRIDLEY AUTOMATIC TURRET LATHE 
(Single Spindle) 

These machines are built in three sizes, viz., 2%", 3%" and 4J4", with a capa- 
city for handling bars not larger in diameter than their respective sizes imply 
and turning up to 12" in 
length. 

The tools used on the 
Gridley Automatic Turret 
Lathe are different from 
those used on all other 
automatics, better results 
being obtained at a small 
cost for maintenance. As 
they are supported close 
to the cutting edge and 
held without overhang, 
rapid and accurate work 
will be produced at all 
times. Gridley Automatic Turret Lathe (Single Spindle 

GRIDLEY PISTON AND RING MACHINE 

This is a semi-auto- 
matic, especially designed 
for making pistons and 
eccentric piston rings used 
in gas engines. 

The largest ring this 
machine will handle is 6 
inches in diameter. Small- 
er rings, down to those 
used in motorcycle en- 
gines, can be made as the 

proper spindle speed can Gridtey piston and Ring Machine 

be secured. 

Pistons are made to advantage on these machines. 

The Piston and Ring Machine is built on the same general lines as the Gridley 
Automatic Turret Lathe and has the same features of work and feed control. 
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Shaft Turning Lathes 



FITCHBURG MACHINE WORKS 

FITCHBURG, MASS. 
MANUFACTURERS OP THE "LO-SWING" LATHE. 



MULTIPLE TOOL TURNING 

The ' 'Lo-swing" Lathe specialises on turning work up to 3H r in diameter; 
and 90< ' c of aU shafts haying SEVERAL SHOULDERS and ONE or MORE 
TAPERS are within this limit. It is in fact a variety machine, on all turning — 
STRAIGHT, TAPER or irregular shapes in almost any combination can be 
turned SIMULTANEOUSLY. Being a Single Purpose Machine the value 
of the "Lo-swing" Lathe lies in its PRODUCTION ability, and it stands alone 
in its design to turn taper and parallel cuts on a shaft at the same time and with 
from 2 to (5 tools cutting simultaneously. 



The "Lo-swing" Lathe handles multiple turning in the modern way — turns 
several diameters at once, turns tapers and irregular sections, necks in channels 
on shafts of all kinds — in fact, any piece which can be held between centers (up 
to 3J/£ inches diameter and 9 feet long) is a job for the "Lo-swing" Lathe, and the 
more diameters there are to turn the more efficient and economical the operation. 

Send us blue-prints of your work and we will submit a "Lo-swing" set-up and 
time guarantee based on the drawings. 



Distinctive Features 

Automatic Measuring Device. 

Automatic Taper Attachment. 

Continuous flow of cutting compound 
on as many tools as are in service. 

Fixed and Follow Rests for long or 
short work. 

Two Carriages. Balance Drive. 

All Geared Head and Geared Feed. 



Specifications 

The "Lo-swing" Lathe is made in 
three (3) lengths of bed as follows : 60', 
84" and 108" between centers. 
Swing over ways \V% . 
Swing over carriage (to turn a rough 
bar) %Y 2 *. 

Special Tool Blocks furnished to 
turn 43^*. 
THREAD CHASING ATTACHMENT 

As a large percentage of shaft work has a thread on one or 
both ends or several threads spaced along its length, of dif- 
ferent diameters, the "Lo-swing" Threading Attachment 
has been designed to enable all lathe work to be finished 
on the "Lo-swing" Lathe. 

The equipment is designed in two main parts, the thread- 
ing part, or chaser, which is mounted, and may be located 
at any point on either of the two "Lo-swing" carriages, 
and the driving part, or driver, which is fastened on the 
headstock end of either carriage. The Chaser occupies a 
space of hy%* on carriage and will cut a thread 1 y± lo n 8 
and from %* to 3J^* diameter either right or left hand. 
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Lathes 

THE WARNER & SWASEY COMPANY 

Works and Main Office : CLEVELAND, OHIO 

Branch Offices: New York. Buffalo, Boston. Detroit and Chicago 

TURRET LATHES TURRET SCREW MACHINES 

BRASS-WORKING MACHINE TOOLS 



No. 2A— Tools for Bar Woik No. 2A— Tools for Chucking Work 

UNIVERSAL HOLLOW-HEXAGON TURRET LATHES 

For the rapid, accurate and economical production of lathe work ; from bar 
stock, forgings and castings. Complete tool equipments for bar and chucking 
work. 

Two sizes: Automatic Chuck capacity, 2 J and 3i"; length turned, 26 and 36*: 
chuck swings, 12 and 15". 




No. 6— Bar Capacity ai*; Swing, 18' No. 8— Bar Capacity 3!'; Swing, 20* 

TURRET SCREW MACHINES 

Five sizes — f to 3f automatic clutch capacity; 10 to 20" swing. 
With or without automatic chuck; bar feed; automatic feed for turret; auto- 
matic feed for cut-off, etc. — every modern facility for rapid production. 

TURRET LATHES AND BRASS-WORKING MACHINE TOOLS 

Turret Lathes — 12 to 24" swing; Plain, Set-over or Universal turret; with or 
without Geared-friction Head, Automatic Chuck; Cut-off; Forming attachment; 
Chasing attachment, etc. 

Automatic Boring and Tapping Machines; Valve Milling Machines; Key 
Lathes; Cock Grinders, etc. — for the manufacture of valves, cocks, fittings and 
similar work. 

Equipments planned and estimates of outputs furnished upon request. 
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METAL PLANERS 



cntcamMii saanMip planers 

( •. .rui*i- f tamftexf Planers are designed for 
>Tr- tictn. ruriaic curability, convenience in opera- 
' « i k:u aaanumiity for all classes of work re- 
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PLANERS 

- ..•*••* - nieiv ot planing which does not 
juiu(u im-uuttt, ami manufacturers are 
~* mmuiii^ te au.vnm.agr of widened planers. 
.». *««. ^o^. t~**j*e u> buy a 48* x 48" Standard 
^oti**^ "UMiev ; our work is 48" wide. In 
>m^>-- * "uahff *idened to 48" will do the 
*jb*. > - > ^.to«rr to handle and capable of 
Ve jiutii rriese planers to suit your 
or the various siaes given 



<**». .\ --* *> <*.Ji»\ 42"x36", 48"x36". 
f. W>v «a*»abie Sfecd Flaw * - ^ * -* ♦ • -" * 06', 96" x 72". 

:22*JA**j2-V4ftf*BLBSMSD PLAWBRS 

•»•• ^ *wi^» . ^-aa^ie gam in planing comes from 
mm ^*^.t • -uuuig speeds. A correct 
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,,. ~^.* ** • .wiuiK .:. \»cs hour, at 40 ft. cut 
• .w~~ . .io*-i:a- l'*** cutting, ft. per hour. 
»*~ — _• "■» •**. -t-ii^ Our variable speed 

»...- -j^w r -eu. ouitisg speeds and ten 

-vcii^MUi ^UrOA DAfVS» PLANERS 

'».. ..^.. "a*u^ uio^ be arranged for motor 
- ^ * * -. "ither direct current or 
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Planers, Drilling, Boring and Milling Machines 



THE DETRICK & HARVEY 
MACHINE CO. 

BALTIMORE, MD. 

MANUFACTURERS OF THE OPEN SIDE PLANERS; HORIZONTAL 
BORING, DRILLING AND MILLING MACHINES ^SPECIAL MACHINERY. 



THE OPEN SITE PLANER 

This term, used by this Company and its pre- 
decessors, Detrick & Harvey, for the past 25 
years, actually^ describes the novel and patented 
construction in contradistinction from metal 
planers of the ordinary two-post type. These 
planers are offered as equal to the ordinary type 
in the performance of the regular line of work, 
and in capacity and adaptability as excelling any 
other metal planing tool. 

The Open Side Planer takes work under the 
beam slightly larger than the rated vertical dimen- 
sion, and squares down the outside of work to the 
rated width. It actually planes, by angling the 
beam head, several inches wider on a straight 
surface. 




Motor Driven Open Side Planer 





Sizes and Capacity 


Size 


Will 
Plane 
Wide, 

Ins. 


Will 
Plane 
High, 

Ins. 


Length, 
Feet 


30 Inch 
36 Inch 
42 Inch 
48 Inch 
60 Inch 
72 Inch 


40 
50 
58 
62 
75 
91 


31 
37 
43 
49 
61 
73 


6, 8, 10, 12, 14 
8, 10, 12, 14, 16 
10, 12, 14, 16, 18 
12. 14, 16, 18, 20 
14, 16, 18, 20, 22 
16, 18. 20, 22, 24 



Convertible Open Side Planer, Showing 
Outer Housing Removed Converting the 
Machine into an Open Side Planer 



THE CONVERTIBLE OPEN SIDE PLANER 

is designed to cover a wide range of planing work 
and is the equal of a double housing planer of the 
same rated capacity, embodying the use of four 
tools. Through the removal of the outer housing 
or post, the machine is converted into an Open 
Side Planer, and the wide range and great adapt- 
ability peculiar thereto is obtained. The Con- 
vertible Open Side Machines are built in sizes 
42 inches to 96 inches square, by any length. 

THE OPEN SIDE EXTENSION PLANER 

This type differs from the standard Open Side 
Planer in that it has an outside post and long 
beam. This outside post is adjustable in an ex- 
tension bed to and from the Planer platen. It 
will be especially noted that both side heads can 
be used simultaneously in a wide range of work, 
varying in size from the width of the table to 
the full rated width of the Planer, while the long 
beam gives a corresponding range of travel to the 
horizontal heads. 

These machines are made in the following sizes: 

To plane 84 inches by 60 inches high by 12, 14, 
16, 18 or 20 feet if desired. 

To plane 96 inches wide by 72 inches high by 
14, 16, 18, 20 or 22 feet, or longer, if desired. 

To plane 120 inches wide by 96 inches high by 
16, 18, 20, 22 or 24 feet, or longer, if desired. 

To plane 120 inches wide by 120 inches high by 
24 feet, or longer, if desired. 

HORIZONTAL DRILLING, BORING AND 
MILLING MACHINES 

These machines are commonly known as Floor 
Boring Machines and consist principally of a 
Column mounted on a Runway, a Spindle-Saddle 
mounted on the Column and a Work Bed. Can 
be equipped with Outer Support, Universal Table, 
Plain Table, Scales and Pump. 



Standard Double Housing Planer 



Horizontal Drilling, Boring and Milling 
Machine 
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Milling Machines, Boring Mills 



MITTS & MERRILL 

SAGINAW, MICH. 

KEY-SEAT MILLING MACHINE 

Our No. 3 Key-Seat Milling Machine is 
equipped with a vertical arbor for routing out 
the ends of key-seats. The machine is 
strongly geared and stiffly built for key-seat- 
ing shafts up to 10* in diameter, and for 
ordinary plain milling up to capacity of the 
machine. The hand wheels for the different 
feeds and movements of the machine are con- 
veniently arranged and the weight of the 
crossrail and gearing is counterbalanced. 
The platen has basins on each end to catch 
the lubricant for which the rail serves as a 
reservoir. The vertical and cross feed have 
micrometers for fine adjustment. With the 
machine is furnished wrenches and an ad- 
justable floor stand for shafting. Two 
smaller sizes are made as listed below. The 

No. 1 machine is only suitable for milling _ _ _ . -_ . _ m.^*-^ 
key-seats in shafting. Nos. 2 and 3 will do *% 3 Ke r^ ^£ J££^ 
for plain milling al£ _ For * «* *° ,oimcl1 shrfls - 

Machine Capacity Table Traverse ' Floor Spaoe Rcq. I Weight 



No. 1 


% in. to 3 in. 
dia. shaft 


12 long 
26x12 


14 


No. 2 


. 1 in. to 6 in. 
j dia. 6haft 

1 in. to 10 in. 
i dia. shaft 


34 


No. 3 


44 x 12H 


43 | 



34 x 22 800 lh&. 

36" x 31 or 40 \ 2S00 lbs. 



74x36 4100 lbs. 



BORING MILL 



For Straight or Taper Holes up to 8 in. Diameter 

We illustrate a Boring Mill which we manufacture and have used in our own 
shop for several years. It is designed for boring a class of duplicate or heavy 
work difficult to chuck in a lathe, and for the occasional job of large diameter. 
Driving shaft and pulley can be extended any distance required to swing the 
work on revolving table. Cutter bar is clamped in a saddle sliding on a vertical 
rail which is pivoted at the top and can be swung from the perpendicular to 
bore holes up to 2 inch taper per foot or more if required. 

Capacity: will bore holes up to 8 inches diameter and 18 inches long. 

Table: 35 inches diameter, 5 inches deep; has 6 T slots for f inch bolts. Height 
of table above floor, 33 inches. Bearing for table is a 7J° x 45° V bearing 3 
inches wide, 18 inches diameter. 

Vertical rail, 2 feet 9 inches long, 10 inches wide. 

Saddle has bearing 14 inches long and a travel of 18 inches. Saddle holds 
boring bars up to 2 f| inches diameter. 

Floor space, 3 feet 6 inches by 6 feet 6 inches. Weight 2300 lbs. 
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Staffers 

T. C. DILL MACHINE COMPANY, INC. J 

PHILADELPHIA, PA., U. 8. A. j 

BUILDERS OF SLOTTERS ' 



THE "DILL SLOTTER** 




In the design of the "Dill Skrtter," to meet the demand* of to-dar it va* 
plain that a departure was necessary and that procedure most he in ar 
direction*. First : that the machine must be able to produce a greaser : 
of work and that work must be more accurate. Second: tha; it 
much greater range and not be confined only to the ordinary s»:cr,er i 
aluo reach out into other fields of usefulness: and, besnies al *i^. n : 
|h>*mI>I<\ more durable. The following feature*, wfc.:~h frc oie am 
exclusive, *how how this Slotter meets the above req^r^amfis. 

The GKNKKAL CONSTRUCTION of the "DOl Si ::er" tL^ariwfir w nodi 
a* to insure efficiency and durability. It is constructed of tre best nocraaL for 
the iMir|>oNr; the gears are all cut from soiid metal and bosj cf 5:cmi saeel: 
Hat lairing surfaces are all hand-*scraped to surface puires ac*i ace of atmpie 
■timcnMott*. Ciears, shafts, etc., are readily acce^irje f«^r cspercMB^ Tie <■«- 
vcuicttce of operation is of special merit; wbiie h » op^ram^ 
|mhici|hi11>\ hand feeds are provided on all sides. 

Attributes «s' 
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THE R1LGRAM MACHINE WORKS 

U>>7 S*^xs Cucix >r. PHILADELPHIA, PA. 



MAKERS Or SPECIAL MACHCTRT. BETEL GEARS CUT THEORET- 
IC AUY CORRECT SPECIAL FACUIIXES FOR COTTIHG SPUR, 
WORM* SPIRAL AXZ> ETCEEXAL GEAR 



THE BiLG&AM BEVEL GEAR GEJfERATOR 

SIX INCH TvpE 
Planes btvel wheels ip *o b n. itiaineter, 1 in. 
pitch, -3-2 -ace, ironi miter wueeis to bevei wheels 
of proportion one tu sux. 

Floor Space o it. 10 in. x J ft. :) in. 

Net weight of machine. . . JU00 .bs» 

Net weight oi count ersuait, cone sec ions 

etc. . . UK) lbs. 

Gross weight -SOU ibs. 

SIXTEEN INCH TYPE 
Planes bevci wheels up to lb in. oLiainwer, - in. 
pitch, b in. face froui imter wheels to bevei wheels 
of proportion one to four. 

Floor space b ft. I in. x '2 t>. * in. 

Net weight of machine. . . 4vs00 ibs. 

Net weight of machine, countershaft, cone 

sectors, etc ^X) ibs. 

( iross weight blOO lbs. 
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Dies, Chucks, Grinding Machines 



MODERN TOOL COMPANY 

ERIE, PA., U. S. A. 

SELF OPENING DIE HEADS, ADJUSTABLE SOLID DIES, TAP AND DIE 
HOLDERS, CHASER GRINDERS, FRICTION AND POSITIVE DRIVE 
MAGIC CHUCKS, TAPPING ATTACHMENTS, AND MODERN GRINDING 
MACHINES; MAKERS OF SPECIAL TOOLS. 



"MODERN" SELF OPENING DIES 

The advantages of the "Modern" Die 
are many. The Die opens automatically 
when the thread is cut. No reversing of 
the machine. The return is 2Y 2 to 1. 
No danger of injuring either the thread 
or Die. 50% to 80% in time and wear 
to belts and countershaft is saved. The 

"Modern" is the one Die having a steel -»ooeni" sen opening vm 

cam to hold Chasers in place directly 

over point of duty, making it impossible for Chasers to bell at the mouth and pre- 
venting irregular or taper thread . When a large amount of stock is to be removed 
or precision required, a roughing and fin- 
ishing attachment will be furnished. 

"Modern" Chasers are cut all on a 
hob and are made either of carbon or high 
speed steel. 

"MAGIC" CHUCK EQUIPMENT 

For the rapid changing of tools in 
drill press, lathe, screw machine, ete., 
without stopping the machine, practi- 
cally convert ing a single spindle machine 
into a multiple spindle one, with as many 
tools as you may have operation*. Try 
it and save labor cost. 

"MODERN" GRINDING MACHINES 

Much unnece««uy weight is eliminated and perfect rigidity and freedom 
from vibration secured by the scientific distribution of material in "Modern" 
Grinding Machines- Generous bearings for all moving parts reduce the 

possibility of wear- 
ing and prevent 
absolutely ail 

chatter- Central- 
ization of working 
parts seifTiresperfeet 
transmission of J 
power to tbe work- 
ing point- Acces- 
sibility of tlbe work- 
ing part* for care 
ax»d axiention by t be 
operator makes 
rnmimiJTin irm km* of use* 
cost of *up-keep and 
depreciation. Im- 
proved operatare features aaaBure large production and precision work. 

ALL -MODEM" TOOLS GUARANTEED TO BE SATISFACTORY 

TO THE USER 

Comoplttftie information waaeerning product* will be mailed interested paj*t.ies 
-jpuL roqutsHL 
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\ifa«.iaaijtu', uih -» Tutt^net ie due*, zcap « mt u a utaehmBnt, -adt mill 
PLAIN aRiXroCHi HACHDfB'. >*tjO* :r*J<r. ^T^i2*. 12***2r. isrwr 

:o xoo, .rrjo . -r^.D •! -r~ j»^*>\ ud'tuo*, L^rxi44*, -srasB". These 
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PLAIN JRiNDiNii MACJHEWSr TOH 'iAP ice- our if*' and 20^ swing. 
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on a*. "Vv.itv. \»y* > uur otUiu-iie i.ir annoing .urommnre piatco. rodft. 

IK JTERNAL JRiNDiNG MACHCtfi : >r nought ami taper internal grind- 

iu^. i; v; \xt '\i *r' :> r :.esc ^iuLiiiut*s> .vui gram noiea ^ diameter, or larger, 

CRANK GRINDING MACHINE . >r .trading -ingle or mwltip k- throw 
HULL GRINDING MACHINES lor annoing emilea iron and hardened steel 

CAM CiRiNDiNO AtTACHMENTS- :<>r «xinding cam* are lor use on our 

'». . 'i »;..! uhmku mmwis u*u tit- .iiiuie :*-r (iruiuing either detachable or 
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■ j ." h t' <* !<'v . i.k> ^ .• :k^;i.o -\ iixcu Italia .or tjincti tu axup uiation, aceu- 
i •> 'ur :uu u 4iv, !.Ki.'ui'\ . .Li^ihutULa aaarapxa produetioa — all of which 
-■ i 'i .. 'i 'i^ 1 wii «. u> j^t'*.* i l.aiu^2 u rinding Machineb. 



Digitized by 



Google 



Grinding Machines 




239 



Digitized by 



Google 



THE GEOMETRIC TOOL COMPANY 

O XX. 

u mmm ajj> tools 



THKADOaG TOOLS 
Ii ~.i« iujjij.u ,r ir' .f **mul "jur.*. "Li* tennmic 5nr ricud sud 
•n*.our*\i.ii. r.mr.rae«t -m icit? ^-unairrs it u""im'7 liuf rans^d cild methods 
.f -ar^nrinir - . *:* unu.H- •?!iT»r T asear , :e*t. T: mw Tnitf n*mn>a)ii ifae Geom- 
•» r .* , i: ^kvuw. TT'irviiiinic T .».ts y nr t "3iac»*»L in. "ne 3uurc?*i i •mmfs 'y oc T*»sr? ago 
i»u: ain^ *uiiw ~»*»m ih^'i.c*-: -»i ± i«;inr vner- "jk^ jr* ineurLaae«i fcr^Kiuur) 

fc ' m3Aj DOE-HEAD 

Li ~iie C-**».me T -*ir ZiK-heiii. ~ne iii-f it? roened 
siify.mar.fr.wl~T ~" r smniT •r.cninic ~ne TV**! if 
"Ok Tirr^r *u:k -vieu "ae te^ur^r pugm if ~nr**itt 
j*> reatrne*!. 7.»*r wr "ni-r-» j»— ur-siviy aixne*t 
•na*?er* or <iie^. «.f ••i A "-*«.n or nam— roeed *r*i~u 
'rsiT!e*t m i sin^rin." .at jml. IT" 'is*-»t n*-*';r-iiEC 
-o ~ne *tiani»' r -r of *ne w.rx- XI Z le-aeaiis ire 
•?«jiunoed vra rnnrr-ime-'^r -n-i^es bv means •jf 
vmim a.~4Uir »r jj«.h« dr* juk "or^ad mav je *ur. 
uho ma*tiin£ -T po*~ihie ~o •r*jmi"**!j>*»r« :ur "p*ar -ji 
"ae lies* The ^a "rig *au* »*f«'«: r ^»t "nroium -ne 
greaf y incT»rjfct-»i p«*^kie •mn , »r ind elimination 
'it w»r«i maferiaj. ":n*'/»ii£ii 'ieie»- r : ,r ~e iie*-**-» w:il 
•HiOti far ex/*eed in vaiue ":ie ■inf^r^m**} in "he 
mi ruu -tost of a G**o metric Lic-he*t«t a& ■-imnan , «t with a <«oiid «fie. 

Style ^D" — T-ii* *-"w > ue-igned *ur fc-e on *ne nirret of hand and auto- 
matic -screw maciiine^. .n piace of -mid 'iif-. A roughing and fTniK hmpj attach- 
ment, forms par*- of -m> <'"•.»* :n ~*zesovf*r and "ncmuing V4. inch. 

St^ie -*€" — This -*"!•* -mnra*^ -w«'iai ;-n^ for "hr^adxng automobile parts, 
plumbers suppue>» bicyie par's, bra** and iron dmngs and for cutting stand- 
ard iron pipe "hrea»i>. 

Style a Diy* i* e?pe«'iaily dpMene»i :*')r u**? in rfae rurret of the Cleveland or 
-qmiiar automarnr -*:n-w machines The Die-nead is- .supported by a spring 
me«:nanism between ~n»* heait and "be ^nank. which permit» the ehase-s to com- 
pensate for any inaceurary it saiiiMment of :be turret. 

Saiid. Adjustshie 
The Geometric ^aiid Adjosrabie Die-head is a special form of Die-head de- 
-4gne»l for use on automatic -<-rew machines where i"be direction of rotation of the 
pie»:e is reversed on the completion of "he thread. The chasers are of the standard 
Geomerric form and are interchangeable with those emploved in the Srvles "D" 
and "DD" Die-head^. 

GEOMETRIC ADJUSTABLE COLLAPSTTfG TAPS. 
Where work oi one inch or greater diameter has to be tapped, the advantages 
of Geometric Collapsible Taps are ?o niunerous as to place them in a class en- 
tirely by themselves. They automatically collapse when the rctniired depth has 
been reached, and can be instantly withdrawn without r unning back over the 
threads. Can be used on a live -pinole, such as a drill press* as well as on a 

screw machine or turret lathe. 

Class u n-L" Collapsing Tap is furnished to 
cut pipe threads from 3 ^ to 12 inches in diameter 
inclusive. It may also be furnished for tapping 
other classes of work up to a maximum diameter 
of 1*2 3 4 inches, and either in the plug or bottom- 
ing type. 

Class "P" Taps are designed solely for tapping 
fine pitch threads of short depth. They can be 
CJmsb" n-L" Tap Equipped furnished for cutting diameters from H inch up 

with Chasers for Bottoming to 10 inches inclusive. 
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Threading Tools 



(Continued from preceding paces) 

THE GEOM ETRIC TOO L COMPANY 

GEOMETRIC THREADING MACHINE 

Will produce accurate work in quantity and should 
not be confused with the usual run of bolt-threading 
machines. The machine is regularly equipped with 
j a standard style "D" Die-head modified to meet the 
f changed requirements of operation and with a range 
from \i to J4 inches. Can be fitted for cutting stand- 
ard screw threads up to and including 3-4* — 10 pitch. 
A larger Die-head equips the machine for threading 
brass tubing and similar work up to 2* diameter, 
where the thread is not coarser than 22 pitch. 

Speeds of machine spindle when countershaft is run at speed 

of 22o RPM. ^^ 

Gear Box.. i«' A* a s' A' 14' H m H m 

Speeds . .225 180 150 128 112 100 90 

COUNTERSHAFT 

Driving Pulley 8 l .4 m x2H' 

Ti*ht and Loose 7'"x 2%' 

§*w*i 225 RPM. 

Net wight of Machine 394 lbs. 

NvH weight of Countershaft 92 lbs. 

Gross weight 567 lbs. 

Price quoted after knowing requirements. 

It e&ii also be equipped with & Geometrie Collapsing Tap or a Reversing Tap 
Holder for inside threads as well, according to the size of hole to be tapped. 
The range of tapping that is possible with this machine is from % inch to 
2 inches, and even to 3 inches where the pitch 
of thread is fine. 

GEOMETRIC CHASER OR DIE GRINDER 

Continued accuracy is naturally the chief re- 
quirement of all screw-cut ting operations. With 
the Geometrie Chaser or Die Grinder the diffi- 
culties of hand grinding are overcome and all 
chairs of a set may he ground uniformly to 
within a elo>e limit of tolerance. It is adapted 
for grinding eiwy woic of thread chaser, whether 
of a stock or special type, 

$l*vd of nMintenfcan , . . N . . , . , . . 6*> RFM | 

Actual Aokvr HVftf* required . , . . . r> x S5" 

X*i weight tvf ma*fcux* 23 > Tb>. 
X«*i w*i<hi <iU <vunt*f*b*ft J^ jhs. 

t»ft*tt» *«^fet , S7o» ft*&. 

GEOMETRIC ADJUSTABLE HOLLOW BULLING TOOL 
The** tools are specially designed far brass finishing and will be found most 
effective ami eeoinunieal tor rrdunng! dur&caie pans to an exact diameter prior 
to t breading. They can also be used tor ftght cut 1 in? on cast iron, steel or similar 
material. They are made tram suhd bar s*eel and are extremely simple and 
durable. 

SKCmC&TIOSIS AND MtKSS 
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Reamers, Mandrels, Chucks and Collets 



THE McCROSKY REAMER CO. 

MEADVILLE, PA. 

ADJUSTABLE REAMERS, EXPANDING MANDRELS, WIZARD QUICK- 
CHANGE CHUCKS AND COLLETS, WIZARD VARIABLE SPEED AND 
REVERSING ATTACHMENT for drill press, SEARCHLIGHT UNIVERSAL 
LAMP BRACKETS for shop and drafting room, AND OTHER COST- 
CUTTING SPECIALTIES. 



If you are in any way personally responsible for 
reaming results in your shop, you should familiarize 
yourself with this line of reamers. All styles and 
sizes from y± to 10". High speed or carbon. Un- 
equalled in design, unexcelled in workmanship and 
material, combining all the advantages of both 
solid and adjustable reamers without the disad- 
vantages of either. 

Hundreds of the largest and best shops have 
adopted these reamers as standard equipment. We 
solicit the privilege of figuring on your requirements. 

WIZARD QUICK-CHANGE CHUCKS AND 
COLLETS 

will revolutionize any drill press job where it is desired to use more than one tool 
in succession. Takes all sizes and kinds of tools, such as drills, taps, reamers, 
special tools, etc., in rapid succession without stopping the machine. On many 

4 jobs will show 50% saving. 

WL Embodies several important 

M\ features not found in any sim- 
BJ ilar device. Wizard friction 
dHfeP drive collets are unequalled for 
^P^L tapping and stud setting. Wizard 
T^f No-Needa-Tang collets reclaim 
■U broken tang drills and forever 
end all tang troubles. 
Try a Wizard outfit on thirty 
I M H >M days approval and watch it make 

dollars for you . We take the risk . 
Our complete catalog of cost- 
cutting tools sent on request. 
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tlrimlinfi Wheel*, (irindina Machinery 



NORTON COMPANY 

WORCESTER, MASS. U. S. A. 

N*w Yon* UtimN Electric Furnace Plants 

151 (Imtittwr* Hi. Niagara Falls, N. Y. — Chippawa, Cas- 



Ctm auo HriiHR Manufacturing Plants 

tl N JHTfM^on Ht Worcbstkr, Mass.— Wnexuxo. Gksmait 

ALUNDUM AND CRYSTOLON GRINDING WHEELS, ALUHDUM AMD 
CRYSTOLON GRAIN FOR POLISHING, ALUNDUM REFRACTORIES AMD 
LABORATORY WARE, GLASS CUTTING WHEELS, INDIA OIL STONES 
AND CRYSTOLON SHARPENING STONES, RAZOR HONES, SCYTHE 
STONES* VALVE GRINDING COMPOUND, RUBBING BRICKS AND 
STONES, GRINDING WHEEL DRESSERS, GRINDING MACHIHERT 



ALXTNDttM ( A1,A) is made from Itanrite by fusion in an electric ware farnar*. 
Tt* hardness, sharpness and toughness — 'temper" — are under oantroL T?u&, is 
combination with its characteristic conchoidal fracture, makes Ahmdum gxindmg 
wheels peculiarly effective upon materials of high tensile strength — notably steel 
and its alloys. 

CRYSTOLON is Silicon Carbide fSiO in crystalline formation. By l3w w 
of the purest materials and a scientifically correct proeew, an abrasive material 
of wonderful purity and remarkable cutting qualities is obtained. Its character- 
istic property of brittleness makes it highly efficient upon cast iron, brass, marble 
and other materials of low tensile strength. 

REFRACTORIES -Until the invention of the process far TnaJrinp Alundmn, 
Bauvito was considered infusible. This well-known prope r ty has made Alundmn 
especially valuable as a refractory material. Ahmdum is made into Uteetrir 
Furnace Cores, Tubes and Muffles: Crucibles, Combustkui Boats, Inhering 
Crucibles and Cones, Extraction Thimbles and Refractory Cements. 

Any of these booklets upon request : Ahmdum, Catalog of Grinding Wheels, 
Alundum-Crystolou Grinding Wheels, Ahmdum Grain for Polishing, Alundmn 
and Crystolon in the Glass Industry, Norton Alundmn Refractories, Helps — 
Don't* For All Who Grind, Grinding Wheels for the Saw M31, Norton ~Valve 
Grinding Compound. 

SPECIAL RESEARCH SERVICE 

W r e have well equipped research laboratories with a competent staff of -re- 
search workers and demonstrators who are always ready to give you the benefit 
of their special knowledge and wide experience in the solving of your - 
problems. 



fltondum 
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\Y r ruches. Mttul Stum i*nitj>. R* rls 



FRANK MOSSBERG COMPANY 

ATTLEBORO. MASS. 

MANUFACTURERS OF WRElfCHES. BELLS, REELS. BEAMS. SPOOLS, 
METAL STAMPINGS AND PUNCHING DIES; SPECIAL MACHINERY: 
AUTOMOBILE PARTS. 

f 155 <i » i : e r e n t kinds of 

wrench»-« tor all kinds of 
work — hut oniv one qual- 
i r \ — The Best. Every "ranch 
Absolutely gssnateed. 

M<if*»h«*nj *ocket wrench 
sets with No. :*50 Mossoerg 
raf'-het handle and any 
•-ombination of .-orkers. 



i 





REELS— BEAM 

W* ar* pioneer* 
f.rwi% of met.al fttI?» 
*te We w*re the 
for fthn p*jrpr*»*v 1 
<*rally recognized 
••tamped *t*el reek 
r*r* more witisfart 
line hut, owing to tl 
jrr^Htcr durahility, 
more economical. 

We solicit an 
demonstrate this. 

We are prepared 
etc , from the sm.i 
*isie up to the big ' 
weighing 950 poun< 

Complete 
Catalog 



-a 




METAL STAMPIBGS 

We are specialists in steel 
stamping, drawing and. punch- 
ing and have developed, the art 
of working steel to a high, degree. 

We are prepared to furnish 
-tarn pings large or small, either 
rough or at* finished parts. Oar 
product includes finished motor 
cycle and automobile parts, fin- 
i>hcd clock parts and finished 
purr* 1 for aU classes of light 
machinery , besides a wide vari- 
ety of rough. stampings. 

We particularly solicit in- 
purnes for manufacturing fin- 
ished parts for small machines. 
We guarantee aU our work to be 
strictly high grade in every 
respect. 
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ATLAS BALL COMPANY 

PHILADELPHIA 
ATLAS BALLS - ATLAS BALL GAUGES 



ATLAS BALLS GUARANTEED ROUND AND TRUE WITHIN — L- 
OP AN INCH. l0 ** 



The ATLAS process of making balls is the most highly per- 
fected process known in the steel-ball industry. It not only 
comprises the result of several years of patient study and research 
on our part but also embraces the best European method of ball 
making, for we have purchased and have sole control of the 
entire United States patents of Ernest Gustav Hoffman relating 
to the manufacture of steel balls. 

ATLAS Balls are made from imported chrome-alloy steel, hot- 
forged in strings and afterwards cut apart. The forged balls are 
carefully inspected, then annealed to remove any internal strain 
set up by the forging process. 

This produces a state of rest or repose in the steel, rendering 
the balls soft and mild, AND ALL ALIKE, insuring the uni- 
formity so essential to the success of the finished ball. 

After "ageing" for some time, the balls are rough-ground, 
smooth-ground, then subjected to a special heat treatment, 
hardened and tempered, precision ground, polished, rigidly in- 
spected and guarantee-tagged. 

Our catalog, "A masterpiece of the printer's art," sent on 
request. 
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Ball Gauges 



ATLAS BALL COMPANY 

PHILADELPHIA 
ATLAS BALLS - ATLAS BALL GAUGES 



ATLAS BALL GAUGE— AN ATLAS BALL WITH A HANDLE ON IT 



The Atlas Ball Gauge is made by electric-welding the perfect 
ATLAS Ball to a knurled handle. Its cost, on an average, is 
only one-third that of a plug gauge. 

With an ATLAS Ball Gauge, the mechanic works closer to his 
limit diameter without fear of excess, for the "round" of the ball 
guides him as he works up to the final diameter of the ball — the 
desired measure. 

It replaces, to a large extent, the plug gauge, inside calipers, 
etc., for measuring internal diameters on ball bearings, circular 
saws, gear wheels, pulleys, hollow mills, formed cutters, discs, 
collars, bearings, bushings, machine parts and in many other 
places that will suggest themselves to the mechanic. 

The welding process used to unite ball and handle is the result 
of months of experimenting. The ball is NOT DISTORTED. 

Besides the low, original cost, ATLAS Ball Gauges are more 
durable than any other instrument. Wear is evenly distributed 
over the surface of the ball, right up to the ferule. 

Interesting book, "The New Method of Measuring Internal 
Diameters," sent on request. 
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Tumbuckles, Nuts, Forgings 



CLEVELAND CITY FORGE & IRON CO. 

CLEVELAND, OHIO 

11 Broadway, New York Ford Bldg., Detroit, Mich. 

IRON AND STEEL FORGINGS 



TURNBUCKLES 




The "Cleveland" Turnbuckle has been adopted as STANDARD by the United 
States Government Engineers and is specified by them on Government work. 

It is guaranteed STRONGER than any medium steel rod which it fits. 

The metal is so distributed in the various sections that a maximum of strength 
is obtained. 

The OPEN CONSTRUCTION is very desirable. The bolt ends are always 
in sight, allowing inspectors to readily see that they have a good hold on the 
thread, and also that the ends do not butt together. This form of turnbuckle can 
be adjusted with a bar or wrench. 

CLEVIS NUTS 



The standard Clevis Nuts which we manufacture are acknowledged to be the 
best and neatest in design of any in the market. 

The PIN connection is on a dead center with the head. 

The PIN HOLES are true in line, being drilled by special machinery. 

LIGHT FORGINGS 

Automobile Forgings a specialty and Drop Forgings of every description — 
Journal Box Wedges; Center Plates. 

Bulldozer and Upsetting Work, including all manner of Car Forgings and 
Structural Rods. 

HEAVY FORGINGS 

Marine: — Rudder Frames, Rudder Stocks, Stern Frames, etc. 
Shafts: — Round, Square, Hexagon, Crank, Thrust, Eccentric, etc. 
Rolls: — Bending, Sugar Mill. 
General Steam Hammer work. 

PRESSED STEEL PRODUCTS 

We have a full equipment of Heavy Hydraulic Presses for both hot and cold 
pressed work:— Steel Car Doors, Carlines, Automobile and Truck Frames. 
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Bolts and Rivets 



AMERICAN SCREW COMPANY 



Flat Head 



STOVE BOLTS 



Round Head 



Flat and Round Head Iron Stove Bolts are regularly made in the following 
sizes: 

Diameter i A A A 1 A I * 

Min.Length f f f i i ! ! 1 

Max. Length 2 2 6} 6} 6} 6} 6* 8 

The length advances by eighths of an inch from | to £, then by quarters to 6J. 

STOVE RODS 
Stove Rods are the same as Stove Bolts in every respect excepting length. 
They are regularly made in Iron of A and i diameter in length from 7 to 40," 
advancing by halves of an in ;h. 

RIVETS 



Round 
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Head 


Head 


Head 


Head 
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Head 
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Cold-headed Rivets are made in treat variety of styles and sizes up to & in 
diameter and 6 in length. 

MEASUREMENTS 

The length includes the head of Flat Head Screws, Stove Bolts, and Stove 
Rods; excludes the head of Round and Fillister Head Machine Screws and Round 
Head Stove Bolts and Stove Rods; includes the countersink of Oval Head 
Screws and about half the head of Round Head Wood Screws, but the practice 
with regard to Round Head Wood Screws is not uniform with all makers. 

The length of Rivets is exclusive of the head for all styles with a right angle 
under the head, and inclusive of the countersink for countersunk heads. 

The diameter of Screws is measured by the American Screw Gauge, the equiv- 
alent in inches being: 

.0578 5 .123ft 10 .1894 15 .2552 22 .3474 

1 .0710 ft .1368 11 .2026 16 .2684 24 .3737 

2 .0842 7 .1500 12 .2158 17 .2816 28 .4000 

3 .0973 8 .1631 13 .2289 18 .2947 28 .4263 

4 .1105 9 .1763 14 .2421 20 .3210 30 .4526 

34 .5053 

The diameter of Rivets is measured by the Old Standard Birmingham 
Wire Gauge, the equivalent in inches being: 

000.425 2 .284 6 .203 10 .134 14 .083 
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Jacks 



THE DUFF MANUFACTURING CO. 

N. S. PITTSBURG, PA., U. S. A. 

GENUINE BARRETT JACKS; DUFF BALL-BEARING SCREW JACKS; 
DUFF-BETHLEHEM FORGED STEEL HYDRAULIC JACKS; GEARED 
RATCHET LEVER JACKS; AUTOMOBILE JACKS; TELESCOPE SCREW 
JACKS; OIL WELL JACKS; PIPE FORCING JACKS; MOTOR ARMA- 
TURE LIFTS, ETC. 

BARRETT TRACK AND AUTOMATIC LOWERING JACKS. 

are made both single and double acting, in every type 
and size — for every purpose, ranging in capacity from 
% to 20 tons. 

They are quick acting, positive and durable, and 
will operate on continuous work at low maintenance cost. 

They comprise the most popular line of lifting jacks 
in the world and are recognized as the standard by 
all leading railroads. 



DUFF BALL-BEARING GEARED SCREW JACKS. 

Are constructed of refined malleable iron and steel. 

All 

All gears are of high carbon steel, drop forged, and 
have machine-cut teeth. 

The load is carried on a large ball bearing of special 
design, reducing friction to an absolute minimum. 

The thrust on the bevel pinion is taken by another 
anti-friction bearing, an exclusive feature. Made in 
all sizes and capacities ranging from 10 tons to 75 tons. 

Sectional View 
THE DUFF-BETHLEHEM FORGED STEEL HYDRAULIC JACKS 

Forged entirely out of steel — the latest and highest 
development in Hydraulic Jacks, they are more 
powerful, yet from 30 to 60% lighter than any other 
Hydraulic Jacks. 

The design embodies no joints, few packings and 
but a third the number of parts of other jacks of 
similar type. 

These jacks cause no trouble, are used at any angle, 
and operate at low cost under continuous service. Sectional View 

Made in 101 sizes and capacities, ranging from 10 to 500 tons. 



COMPLETE INFORMATION. 

Concerning the above and other types of lifting jacks may be secured 
by addressing this company. 
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Lifting Jacks 



THE JO YCECRIDLA ND CO. 

PLAIN LEVER JACKS 

These Jacks are especially suited for small and medium loads where the jack 
must be applied in various different ways, and under rugged conditions. 





Height when 


Rise of 


Size of Bar, 


Weight of 


| Capacity, 


Jack No. 


Down, Ins. 
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Jack, Pounds 


Tons 


la 


16 


sx 


IX 


24 


2 


2a 


18H 


10 


IX 
IX 


28 


! 2 


3 


HH 


4 


27 


4 


4 


22^ 


14 


IX 


40 


4 


4a 


18H 


ioy 2 


IX 


37 


4 


4e 


41H 


35 


IX 


60 


4 


4f 


36 


30 


1H 


55 


4 


6 


26H 


14 


2 


92 


15 


7 


35 


25H 


2 


115 


15 


10 


27 


16 


IK 


76 


10 


10a 


22^ 


1 11H 


IK 


63 


1 io 




FULL AUTOMATIC LEVER AND GEARED JACKS 

Full Automatic Lever Jacks are full automatic in raising and lowering, action 
being controlled by reversing lever on outside of frame. They are composed 
of few working parts and are more powerful than any type of plain lever jacks. 

In the Full Automatic Geared Jacks, by means of a gear and pinion, inter- 
posed between the lever and lifting bar, one can lift with the same effort a 
weight four times as great as with a plain lever jack. This jack is of the sim- 
plest possible construction considering its full automatic features. For heavy 
service and severe usage. 

AUTOMATIC LEVER JACKS AUTOMATIC GEARED JACKS 
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Full Automatic 
Geared Jack 



♦This jack Is shortened for journal box work. 

GEARED SCREW JACKS 

The "J-C" Geared Screw Jack gives the greatest speed consistent with safety. Entire working 
parts can be removed through top of jack without taking sleeve off standard. Nut is locked, pre- 
venting it being pulled out while jack is being carried or handled, and has a positive stop which 
prevents screw from being run out of nut. 
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Tool Steel 



THE COLONIAL STEEL COMPANY 

PITTSBURGH, PENNSYLVANIA 



HIGH GRADE STEEL 



COLONIAL HIGH SPEED STEEL 

Adapted for the heaviest cuts or the highest speeds on all classes of material. 
Colonial High Speed Steel is made in one grade only and is capable of doing any 
class of work for which high speed steel is suited. 

COLONIAL BEST TOOL STEEL, WATER HARDENING 

An alloy steel adapted for fine finishing cuts, such as forming tools, cutters, 
hobs, threading dies, etc.; for brass and copper lathe tools, and other purposes 
where machines are not equipped to use high speed tool steel. 

COLONIAL NO. 7 TOOL STEEL, WATER HARDENING 

A vanadium tool steel of great strength and toughness; made from pure wrought 
iron, and suitable for high-class tools of all kinds, especially those subject to 
strain or stress of any kind through repeated action or repeated shock. 

COLONIAL SPECIAL TOOL STEEL, WATER HARDENING 

A straight carbon tool steel, made from pure melting iron. Suitable for shop 
tools of all kinds. 

RED STAR TOOL STEEL 

Standard grade for ordinary- purposes. 

RED STAR DRILL STEEL 

For rock drilling purposes. 

NICKEL STEEI^-CHROME VANADIUM STEEL 

Bars and Sheets made in small furnaces and carefully melted to insure homo- 
geneous steel. Furnished free from pipes, seams and all defects. 

30 PER CENT NICKEL STEEL 
BARS and SHEETS 

Anti-corrosive. Used for valve stems and parts of internal combustion engines, 
or other purposes where material is desired that will not rust or corrode. 

SHEET STEEL 

For knives and tools of all kinds, springs, agricultural implements, etc. 

SOFT CENTER PLOW STEEL 

Made in slabs or sheared to pattern, carefully manufactured, and special 
attention given to the toughness of center, and rigidly inspected. 

FIVE PLY JAIL BARS AND SAFE PLATES 
Send for Catalog 
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Bright Finished Steel 
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Brass, Tubing, Extruded Metal, Copper Wire 

THE AMERICAN BRASS COMPANY 

WATERBURY, CONNECTICUT, U. S. A. 

BOLLS AND FACTORIES: 
ANSONIA BRASS AND COPPER BRANCH, ANSONIA, CONN. 
BENEDICT AND BURNHAM BRANCH, WATERBURY, CONN. 
COE BRASS BRANCH, ... TORRINGTON, CONN. 

COE BRASS BRANCH, ANSONIA, CONN. 

KENOSHA BRANCH, ... - KENOSHA, WIS. 

WATERBURY BRASS BRANCH, - - WATERBURY, CONN. 



BRASS, COPPER AND GERMAN SILVER 

IN EVERY VARIETY OF SHEETS, ROLLS, PLATES, WIRE AND RODS, MOULDINGS, 
ANGLES AND CHANNELS. CIRCLES, BLANKS AND SHELLS 



SEAMLESS AND BRAZED TUBING 

CONDENSER TUBES AND LOCOMOTIVE TUBES 



TOBIN BRONZE AND PHOSPHOR BRONZE 

RODS. PLATES AND SEAMLESS TUBING 



EXTRUDED METAL 
RODS, SPECIAL SHAPES AND PRESSED METAL PARTS 



TURBINE BLADING AND CALKING STRIPS 

OF BRASS OR CUPRO NICKEL 



BENEDICT NICKEL WHITE METAL 
SEAMLESS TUBING, SHEETS, WIRE, RODS AND INGOT 



BARE AND INSULATED COPPER WIRE AND CABLES 

•K.K" WEATHERPROOF AND SLOW BURNING WIRE, ROUND AND FLAT 
MAGNET WIRE 
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BRIDGEPORT BRASS COMPANY 



W* CHIfjX.lST Avevue 



BRIDGEPORT, CONX. 



MAJTUFACTUEERS OP SEAMLESS DRAWH BRASS AHB COPPER TUB- 
IHG FOR ALL PURPOSES, ALSO CONDENSER TUBES— BRASS AJTO 
ADMIRALTY MIXTURE, TUCKED AND PLAIN, ALSO FERRULES OF 
ALL KINDS. "BRIDGEPORT" SEAMLESS TUBING IS GUARANTEED 
TUBING OF THE HIGHEST QUALITT. 







Our experience in manufacturing high grade Condenser Tubes enables us to 
meet the moat exacting requirements. We have made a careful study of this 
particular class of work, and with this experience and the most approved methods 
at our command, *' Bruige port' " Cotuletiser Tubes represent quality of the highest 
Ktandard. 

Every tube i> rigidly tested and inspected before shipment is made. . 

The severity of the requirements in modern power station service demands the 
htgheKt grade of Condenser Tubes* — For Condenser Tubes of QuaHty specify 
"Bridgeport." 

Im rod and sheet 



"Bridgeport/ 1 a special bronze. Great tensile strength and high elastic Emit, 
fur shafting, piston or plunger work. Also Manganese, Aluminum. Phosphor 
and Silicon Bronze. 

Spacial Shapes Drawn or stamped from Brass, Copper. Bronze and German 
Stiver We make the article from the ingot to the finished product. Send 
sample or blueprint for estimate of price. 
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Aluminum 



ALUMINUM COMPANY OF AMERICA 

PITTSBURGH, PENNA. 

Branch Offices: 

New York, 99 John Street Rochester, N. Y., 406 Powers Bldg. 
Boston, Mass., 131 State Street Philadelphia, Pa., 1315 Pennsylvania Bldg. 
Pittsburgh, Pa., 2344 Oliver Bldg. Washington, D. C, 512-513 National Metro- 
Cleveland, Ohio, 950 Leader-News Bldg. politan Bank Bldg. 

Detroit, Mich., 1515 Ford Bldg. Toronto, Ont., Northern Aluminum Co., Ltd., 

Chicago, 111., 1500 Westminster Bldg. 1503 Traders Bank Bldg. 

Pierson, Roeding & Company, 118 New Montgomery St., San Francisco, Cal. 



ALUMINUM 

INGOT, CASTING ALLOYS, SHEET, ROD, WIRE, TUBING, MOULDINGS, 
FITTINGS, ELECTRICAL CONDUCTORS, BRONZE POWDER AND 
LITHOGRAPH PLATES. 



FABRICATED ALUMINUM 



Kettles, tanks, coolers, evaporators, pipe lines and miscellaneous apparatus 
for chemical, soap, candle and stearic acid manufactures, also for preserving and 
brewery processes. 

ELECTRICAL CONDUCTORS 

The use of Aluminum for electrical purposes has continually increased during 
the past five or six years. It possesses properties which make its use desirable in 
electrical construction and is now being successfully used for High Tension 
Transmission Wire, Railway Feeders, Bus-Bars, etc. 

PUBLICATIONS 

The following publications issued by us contain much valuable information for 
the aluminum user and will be gladly sent to those interested: 

PROPERTIES OF ALUMINUM 

ALLOYS OF ALUMINUM 

METHODS OF WORKING ALUMINUM 

FABRICATED ALUMINUM 

ALUMINUM FOR ELECTRICAL CONDUCTORS 

INSTRUCTIONS FOR INSTALLATION AND MAINTENANCE OF 
ELECTRICAL CONDUCTORS 
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Vulcanized Fibre 



AMERICAN VULCANIZED FIBRE CO. 

Established 1873 

P. O. Box No. 920 WILMINGTON, DEL. 

SOLE MANUFACTURERS OF ORIGINAL VULCANIZED FIBRE 



THE IDEAL MATERIAL IS VULCANIZED FIBRE 
Characteristics: About the consistency of horn; Good Insulator; Great Me- 
chanical Strength; Tough, Tenacious, Pliable. Durable; Improves with Age; 
Capable of being Sawed, Turned, Bent, Embossed, Drilled, Threaded, Cut, 
Sheared, Punched, etc., etc. 

STRENGTH in lbs. per sq. inch: TENSILE 9,000-14,000; COMPRESSIVE 
38,000-42.000; SHEARING 9,000-13,000; SPECIFIC GRAVITY 1.36-1.46; 
ELECTRICAL RUPTURE 200-400 volts per 1/1000 inch of thickness. 



COMPARATIVE 
TABLE 


Founds per 
cu. ft. 


Effect of 
Oil, etc. 


Effect 

Rodents, 

Vermin, etc. 


Brittle 
or Tough 


Effect 
of Age 


VULCANIZED FIBRE. 


85 
144 
150 


None 
None 

Deteriorates 
Deteriorates 


None 
None 

Destroy 


Tough 
Brittle 
Brittle 
Tough 


Improves 


Hard Rubber 


Deteriorates 


Rawhide, Leather, etc.... 


Deteriorates 



STOCK SHAPES-SHEETS, RODS, 
To Order— the following: 

Adjusters (Cord) 

Bars (Switch) 

Baskets (Hop) 

Baskets (Mill) 

Baskets (Waste) "Vul-Cot" 

Bases (Switch) 

Bearings (Plain, Thrust, etc.) 

Bobbins (Coil) 

Boxes 

Bumpers (Textile) 

Bushings 

Cans (Roving) 

Checks (Factory Time) 

Cleats 

Conduits (Interior) 

Discs (all kinds) 

Ferrules (Condenser, Handle) 

Frames (Bolster Case) 

Frictions 

Gaskets (Oilproof) 

Gears (Noiseless) 

Gear Blanks 

Gibs (Engine, Crossheads) 

Handles 

Heads (Magnet, Bobbin, Spool) Seats (Chair) 



TUBES 



Insulation 

Insulators (Rail Joint) 

Linings (Clutch) "Auto" 

Mirror Backs 

Packings 

Pinions 

Rings 

Rods 

Rollers 

Rolls (Pinking) 



Shims (Switch) 

Shoe Horns 

Shoes (Brake) 

Staples (Insulating Saddle) 

Straps (Brake) 

Switch Bars 

Tacks (Insulated Wiring) 

Tags 

Telephone Cleats 

Tie Plates 



Trucks (Mill) 

Tubes 

Valves (Pumps) 

Washers (Friction, Thrust, In- 
sulating, Compression, Cock, 
Pipe Union, Carriage Axle, 
Car Box) 

Wedges (Armature) 

Wheels 

Wiring Cleats 

And many others. 



Our Vulcanized Fibre Rail Joint insulations and steel tie shims prevent failure 
of block signals as well as serve to cushion and prevent looseness of rails. 

Vulcanized Fibre Pinions and Gears frequently give longer and more satis- 
factory service than bronze or steel. They are noiseless and vermin and oil- 
proof, too. 

Send us your problems for solution. Let us devise cheaper, lighter and better 
parts than those you now use. Our Development Department, composed of 
Mechanical, Electrical, Physical and Chemical Engineers, is ready to help you. 

Quotations and Suggestions gladly furnished. 

ENORMOUS STOCKS OF SEASONED MATERIAL INSURE QUALITY 

AND PROMOTE PROMPT DELIVERY. 
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(Veis ami Oil Burning Furnaces 



CHICAGO FLEXIBLE SHAFT 
COMPANY 



STEWART No. 10 CYANIDE HARDENING FURNACE 

Used extensively by bank-note engravers, makers of engraved 
plates and transfer rolls, cutters, dies, springs, chains, and numer- 
ous other steel parts requiring hard surfaces without great depth 
of case. May be used for heating other chemical solutions whose 
fumes are poisonous and injurious to the workmen, as the hood 
is connected with an outside flue. 

The extreme depth of case possible is obtained in 17 to 20 
minutes, and an indefinitely longer contact will not add to the 
case — so do not waste time and fuel in longer treatments. Cya- 
nide may be brought to a hardening heat in about 40 minutes, 
starting with the furnace cold, and may be kept at this heat in- 
definitely. 

SPECIFICATIONS 

Capacity No. 10 pot, 10 inches deep. Gas consumption, nbout ITS cubic 

8J£ inches diameter (inside meas- feet per hour. 

urement). . ... 

Price, without blower, $75.00. Price, with blower, $115.00, 

STEWART SPECIAL COMBINATION FURNACE 

Oven Furnace, crucible and forge furnace, all combined on one base for econ- 
omy and convenience. The forge is provided with an opening at the rear, per- 
mitting the heating of long bars, and the muffle section may be transformed into 
an oven furnace by removing the muffle and inserting a slab. 

Price, complete, with blower, $125.00. Price, complete, without blower. $100.00 

SPECIFICATIONS 

Opening of oven section, 4}^ in. high in center, 

9 in. wide, depth 12 in. 
Forge Section, 4 in. high by 5 in. wide by 10 in. 

deep. 
Crucible — Diameter at top, 5 in.; diameter at 

bottom, 4 in.; depth 11 in. 
Number of burners, 10. 
Size of gas supply pipe, 1 M in. 
Size of air supply pipe, lh in. 
Gas consumption per hour — Crucible section about 

70 cu. feet; forge section, about 60 cu. feet; 

muffle section, about 90 cu. feet. 
Forge section will heat high speed steel. 
Blowers come separate and are not attached to 

base. 

STEWART No. 3 FORGE 

For making small forgings for tool dressing, etc. Required 
heat is produced quickly. To reach a forging temperature 
takes but a minute. 

SPECIFICATIONS 

No. 3 FORGE— No. O FORGE— 

Size of front opening, 3Hx8 in. Size of front opening, 3^x5 in. 

_, „,. . ,. . Size of rear opening, Z% in. di ma- 

llear opening, 3% in. in diameter. eter Depth 7 in. 

Depth, 10 in. Gas consumption, about 40 cubic 

Gas consumption, about 80 cubic feet per hour. 

feet per hour. Net . w "8^t 285 lbs.; shipping 

xt i. • u ooe iu weight, 385 lbs. 

Net weight, 385 lbs. Measurements of shipping case, 

Shipping weight, 490 lbs. 42x28x20 in. 

Shipping case, 24x26x44 in. Price ; with blower, $55.00; with- 

out blower, $30.00. 
Complete Catalogue on request. 
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Electrical Power Plant Equipment 



GENERAL ELECTRIC COMPANY 



TRANSFORMERS 



The Type H transformer for lighting circuits is used by the majority of Central 
Stations throughout the country. High voltage power transformers are designed 
especially for reliability under the severest of operating conditions. 

LIGHTNING-ARRESTERS 

For protecting lines and apparatus the General Electric Company manufac- 
tures several different types of lighting-arresters. For D. C. Circuits of different 
voltages, two types of magnetic blowout arresters are available. Where a very 
high degree of protection is desired, direct current aluminum arresters are fur- 
nished. 

For alternating current circuits two different types of multigap arresters give 
a high degree of perfection for all the lower voltages. The Multigap arrester with 
graded shunt resistance gives selective paths to ground and has no series resistance 
so that it freely discharges heavy strokes. It is used for protecting generators 
and other station apparatus. 

The compression chamber multigap arrester is a low priced arrester suitable 
for protecting pole transformers or other apparatus where the expense of install- 
ing the graded shunt resistance arrester is not justified. For all voltages above 
6600 the aluminum arrester is recommended as giving the best protection obtain- 
able. 

WIRE AND CABLE 

The General Electric Company manufactures Wires and cables insulated with 
paper, varnished cambric, rubber or composite (graded) insulation. To meet 
different conditions of service these cables are furnished with protective 6overing3 
of cotton, asbestos, lead, band steel or wire armor. 

LAMPS, INCANDESCENT AND ARC 

Standard lighting units ranging from a 10 watt Edison Mazda lamp to the 
flame arc lamp for Kghting large areas are carried in stock. Lighting specialists 
and illuminating engineers of the General Electric Company will assist in laying 
out any lighting system. 

WIRING DEVICES 

G-E Reliable wiring devices include panel boards, fuses, switches, terminals, 
insulators, etc. All these devices are N. E. C. standard. 

MOTORS AND CONTROLLERS 

For all power installations, complete lines of standard motors including slow 
speed and back geared types are furnished for either hand or distant control. 
Automatic starting panels are fast becoming standard for heavy duty motors, 
or for motors located at a distance. The motor may be started by the push 
button method or operated automatically by float switches (for constant water 
levels) or pressure governors (for pressure control). The General Electric Com- 
pany has a motor for every power application — a controller for every motor, and 
specialists who can assist in the combined application to obtain best results in 
the plant. 

FLOW METERS 

The General Electric Company has developed a practical device for measuring 
the flow of steam in pipes. The G-E Steam flow meter can be installed in any 
sized pipe at a small expense, and will give reliable readings of the flow. They 
are specially useful in, the boiler plant and turbine room for measuring the output 
of the individual boiler and the input of the turbines. G-E Flow Meters are also 
furnished for measuring the flow of water, air and natural gas. 

BULLETINS— FURTHER INFORMATION 

Only a few of the products of the General Electric Company are described 
above. Bulletins,, giving information, illustrations and full data on complete 
electrical apparatus for the power house will be mailed on application from our 
nearest office. 

4094 
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Motors 

THE ROB BINS & ME YERS CO. 

The "Standard" Motors in Small Frames 
These small Motors are all thoroughly well built of the best materials and by 
expert workmen. They are of high average efficiency and are fully as durable 
as the largest size machines. They may be absolutely relied upon for years of 
satisfactory service. 

CAST IRON FRAMES STEEL FRAMES 



Frame No. }i B. 



Frames 42. 43* 54 and 60 
irith Ventilated End Cover 



with 



See Bulletin No. 95. 
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See Bulletin No. 91. 



Frame No. 1/10 is the smallest and only frame which may be run on either alternating or direct 
current, at present supplied. Frame No. 40 is an adaptation of the * Standard" Fan Motor to 
small power purposes. Frame No. 1/8-B is designed primarily to deliver 1/8 H.P. at 1600 r.p.m. 
for constant service. Frame No. 1/7 is practically the same size as No. 40. but can meet harder 
service conditions. Frame No. 1/6-C has the same lines as Frame No. 1/8-B, but delivers the 
power at a lower rate of speed. Frame No. 1/6-D is intended for heavy intermittent service and 
is provided with dust-proof covers when required. 

Our Lathe and Buffing Motors are described in Special Bulletin No. 79. 

The adoption of Steel Motor Frames has resulted in a line of frames unusually compact and 
light for the output. Binding posts are ordinarily dispensed with, flexible terminals brought out 
through brushed holes in the body, being used. 

Type "P" Alternating Current Induction Motors 
The Type P Motors embody many distinct features, being simple in construction, 
ruggedly built, with heads arranged for floor, wall and ceiling suspension mountings. 



TYPE P-SINGLE PHASE 
60 Cycles, no or 220 Volts 



TYPE QP— a PHASE, TYPE TP-3 PHASE 
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Fully 
described 

in 
Bulletin 
No. 99. 
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This Company also manufactures the "Standard" line of Ceiling. Desk, Bracket. Oscillating 
Desk, and Exhaust Fans for direct and alternating current, Dynamotors, Motor-Generators, etc. 
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Pneumatic Tools, Hoists 



INGERSOLL-RAND COMPANY 




"LITTLE DAVID" AND "IMPERIAL" 
PNEUMATIC HAMMERS 

Ingersoll-Rand Hammers for chipping, riveting, 
caulking, scaling, etc., are made in a complete range 
of sizes and in two distinct types, meeting every 
condition. The Company maintains its regular 
standard in this line, as representative of the quality 
of the complete Ingersoll-Rand line. 

Bulletins No. 8011 and 8103. 

" LITTLE DAVID " PNEUMATIC DRILL 

This is a new machine, built and sold on the 
following basis: — It has only two-thirds as many 
parts as any other drill — does more work per 
unit of power than any other — requires less at- 
tention and costs less for repairs than any other. 
All standard sizes and types. 

Bulletin No. 8107. 

"IMPERIAL" AIR MOTOR HOISTS 

The hoisting problem — handling work and ma- 
terials in shop, foundry, warehouse, factory — finds 
its most economical solution in this silent- 
running, self-oiling, wholly-enclosed, self- 
braking hoist. The five sizes have capa- 
cities of J, 1, 2, 3 J and 5 tons, working 
under ordinary pressures. 

Bulletin No. 8006. 

"IMPERIAL" AIR MOTORS 

(Not Illustrated) 

This is a high-grade 3-cylinder wholly- 
enclosed motor splendidly adapted for 

running grinders, small tools, small cranes, or other light intermittent 
service. Two sizes give 2 and 3i H. P. 

Bulletin No. 8006. 

" CROWN " SAND RAMMERS 

Experience all over the country has demonstrated that 
improved castings, larger output, and lower castings cost 
result from the adoption of "Crown" Pneumatic Rammers 
in the foundry. And they are built to withstand the hard 
conditions of foundry service. Both floor and bench types 
can be had. This machine has also proved useful in 
ramming concrete in construction work. 

Bulletin No. 8308. 
Descriptive Bulletins on Request 
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Pressure Blowers 



NATIONAL-STANDARD COMPANY 

NILES, MICHIGAN 

MANUFACTURERS OF AUTOMOBILE JACKS, COPPER CABLES, RAIL- 
ROAD TRACK TOOLS, CATTLE GUARDS AND POSITIVE PRESSURE 
BLOWERS. 

THE DURECO POSITIVE PRESSURE BLOWER 

The Dureco Blower is the result of twenty-five years' practical experience in 
the manufacture of positive pressure blowers. It contains new and original 
improvements, covered by patents and patents applied for, which make it the 
most perfect machine of its kind ever offered. 

The Dureco Blower is- of the impeller type, but is so constructed that there is 
no friction between the impellers and outer casing, all parts being accurately 
fitted, so there is a very slight clearance at all times. In efficiency the blower 
has few equals and no superior. There are no gears, thus the machine operates 
practically without noise, and being a slow speed blower less power is required 
to run it than high speed blowers. 

In design and construction the Dureco Blower is most simple. It consists of 
one casing, two heads, one drum with steel shafts, three or four vanes, depending 
upon the size of the blower, and sliding shoes or rollers in each head for sup- 
porting the blades of the impellers. The blowers are equipped with bronze ring 
oiler bearings and in all sizes above No. 1/4 the bearings are adjustable. 

These machines will operate successfully under pressure up to 5 lbs. or under 
dry vacuums of 12 inches. The bearings are so constructed as to form their own 
packing gland, thus there is no possibility of oil being sucked into the blower 
when operating under a vacuum, or being blown out when operating under 
pressure. 

Points of Superiority 

Requires a minimum amount of power. 

Operates successfully at low speed. 

Greatest efficiency. 

Parts interchangeable. 

Adjustable bronze bearings. 

Steel Shafts. 

Ring oilers. 

No gears. 

No springs. 

Mechanically perfect. 

Utmost durability. 

Practically noiseless. 

Fully guaranteed in every respect. 

SPECIFICATIONS 



DURECO No. i 
(Patent Applied For) 
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(*) Capacities are result of tests and can be relied upon. 

We will be glad to quote prices and delivery on larger blowers. 
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Air Compressors 



NATIONAL BRAKE & ELECTRIC CO. 



TYPE "3VS"— A. C. AND D. C. MOTOR DRIVEN 

The National Type "3VS" Air Compressor 
has been designed to meet the constantly in- 
creasing demand for a self-contained electrically 
diriven air compressor unit. 

The air compressors of this type have com- 
pletely water-jacketed cylinders and cylinder 
heads; are designed for continuous service, 
and are built in standard capacities of 50, 100, 
150, 225 and 300 cubic feet of free air per minute. Type «3VS"-A. C. Compressor 

Type "3VS" motor driven compressors are equipped with complete automatic 
controlling devices, which permit the starting of the direct current compressors 
with not to exceed one half full load current, and the alternating current com- 
pressors with not to exceed full load current. They are also equipped with auto- 
matic unloader and automatically controlled water 
valves. National combined automatic controlling 
devices for motor driven compressors are abso- 
lutely reliable and efficient. 

TYPE "3VD"-A- C. AND D. C. MOTOR DRIVEN 

This compressor is designed for continuous ser- 
vice and is built in one size only, having a piston 
displacement of 550 cu. ft. per minute, and is 
equipped with the same design of combined auto- 
matic controlling devices as the "3VS", except ^ ...™„ * „ ~ 
being arranged for higher duty. Type«3VD»-A. C. Compressor 

NATIONAL STATIONARY COMPOUND AIR CHMpppissobs 

TYPE "Q-L" AND M Q-E"-A. C. AND D. C. MOTOR DRIVEN 
National Type "Q" Compressors, with capacities 
ranging from 7 to 70 cubic feet of free air per minute, 
are intended for service where conditions necessitate 
the constant delivery of air at high pressures, within 
the maximum limits, however, of either 200 or 350 
pounds. In the latter instance, the compressor, in 
comparison with that rated at 200 pounds pressure, 
will have reduced displacement capacity to offset 
increased pressure. T 

NATIONAL PORTABLE AIR COMPRESSORS 

National Portable Air Compressor Outfits are 
ideally adapted for use in mercantile establishments, 
mines, quarries, manufacturing plants, and in con- 
struction work, where the available floor space is 
limited, or the nature of the work requires that a 
supply of compressed air be delivered in different 
places and under constantly changing conditions. 

These portable outfits can be equipped with the 
same type of motor compressor and controlled in the 
same manner as any of the National Stationary Com- 
pressors previously described. Type"H" Portable Compressor 

NATIONAL GAS DRIVEN AIR COMPRESSORS 
STATIONARY AND PORTABLE 
With the increased adoption of 
gas motors there has been a con- 
stantly increasing demand for 
4 'National Air Compressors" 
driven by gas motors. The same 
superior features of design that 
characterize National Type "E" 
and "3VS" motor driven com- 
pressors are embodied in National 
Type "E" and "3VS" Gas Driven 
Air Compressors. Type "3VS" Gas Driven Portable Compressor 
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Rotary Pumps, Rope Couplings 



P. H. & F. M. ROOTS COMPANY 



i 



ROOTS ROTARY PUMPS^ 

The range of operation of these Pumps 
is from ten feet to two hundred feet 
head and for handling any liquid sub- 
stance, not containing grit, with econ- 
omy ranging from 75 per cent to 85 per 
cent of the power applied to the Pump 
shaft. 

The source of power mav be turbine, 
Rteam or motor, and any of these classes 
of power may be direct connected, 
geared or belt driven, thus giving a interior uonstrucuon of notary Kump 
wide choice of arrangement and allow- 
ing the Pump to be used under almost any conditions. 

Irrigation reservoir, condenser, cooling towers, circulating work for hot 
or cold water or brine, are a few among the many purposes to which the 
Pumps are successfully applied. The sizes range from the 50,000 gallons 
a minute irrigation pump, running 70 r.p.m., tc the small 1-10 gallon dis- 
placement per revolution Pump, running 600 r. p.m. 

For handling oil, tar or ammonia, these pumps are well suited. Special 
lining and impellers may be used where the liquids to be pumped would 
attack cast iron. 

Briefly, the operation of 

the Pumps is as follows : The 
revolution of the shafts and 
impellers traps the water 
between the lobes and the 
case, delivers it to the dis- 
charge side, where the rol- 
ling together of the impel- 
lers on the center lines of 
the shaft prevents the re- j 
turn of the water. 

The care and workman- Dircct O-Metod Motor and Pump 

ship with which the impellers are fitted to each other and to the case assure 
a small slip of water both at the rolling and case contacts. The suction 
air chambers cast on the lower half of the half circles save unsightly pipe 
connections, at the same time stiffening the Pump as a whole. 

The flow of water is steady and uniform, and unless air enters the suction 
pipe, free from pulsation. 

FLEXIBLE ROPE COUPLINGS _ 

This coupling was designed to meet a condition in 
rotary pump work, and proved so satisfactory for 
this work that it is now used on a large percentage of 
our direct connected Blowers,Exhausters and Pumps. 
The points of advantage that place it ahead of other 
designs for the same purpose are these: - 

FIRST — It corrects for misalignment in any direc- I | 

tion, whether due to settling of foundations, wear 
of engine bearings, or original setting, thus saving 
uneven wear and heating. 

SECOND— It takes care of end thrust caused by 
heating, wear of bearings or oscillations of the driv- 
ing mechanism. 

THIRD— It eases up sudden fluctuations of load by tne swing of tne loop. 

FOURTH— It permits rotation in either direction, with equal results 
and symmetrical positions. 

FIFTH— The ropes can be removed as quickly as the bolts in a solid 
cou pling c an be taken out. 

SIXTH — With ropes off, either the driving or driven machine can be 
ro tated without interference. 

SEVENTH— The life of the ropes is long and can be renewed at small 
expense. 
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WILBRAHAM-GREEX BLOWER CO. 

POTTSTOWN. PA. 
MAJfrFACTUEERS OF THE "WILRRAHAM-CREEH" ROTARY POSITIVE 
PREW/RR SLOWER A5TD GAS EXHAUSTER, SUITABLE FOR EITHER 
LOW OR HfOH PRESSURES. HIGH PRESSURE MACHDfES ARE, HOW- 
EVER, USUALLY DESIGNED TO SUIT THE PARTICULAR WORK THEY 
ARE TO PERFORM. 

A f*w of fh* I in** of wor'< 
f/*f whi^h r»ur Blow*n and 
0«w f»/irha»i*f*r« ar* *«p*nally 
*/|«frf*d and h»v« b**n ijmM 
<l»>r»r»^ f,h* la*t. 40 v*ar*: 
Kn^tT*, I'wiirnafic Tub**, 
, Foundry 
Mill*, Vim? 
/urni*. Oil ItcfinerWfi ami 

Tliw hitwial ron*f ruction 
lif Mower* and (ia* fcxhau*t« Pattey Driven Blower 

i«r* I* viry similar. 

Low pressure machines are usually 
single-geared. 

High pressure machines are usually 
double-geared. 

Bearings are bushed with Phosphor 
Bronze; are Ring Oiling, and very 
large, so that the pressure per inch 
square of projected area is extremely 
low. 



Motor Drtooa Blowor 

Wwfi* m* w>iu;ki) stkkl. 

Our dwtitn nlluw* | ho driving pulley 
*\r jr***r to b<> plnwd against the end of 
I hi* Ki**rin|t» inducing tho overhang to 
* uunmuun. This is a wry 1MPORT- 
\N T fis^t\m\ in either a Pulley or 
Motx\r Omvw unit, 

Oi>ar* art* accurately out from the 
*d*l **fcl vorv * hlo face, 

^NX^vrs <vrV,\hau*tor$ aro built with 
y^x» vsMNwvt*** cither top iw bottom 
*r v* t ho >*fc*^ u* Miti conditions, 
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Pumps, Feed Water Heaters, Air Compressors 



THE BLAKE & KNOWLES STEAM 


PUMP 


WORKS 


Main Office: 115 Broadway, New York 


Factory: East Cambridge, Mass. 




FEED 




WATER 




HEATERS 




Open and 
Closed 




Types 


IMPROVED SIMPLEX PUMPS 




For Boiler Feeding, Pressure, 

Tank and Vacuum Service. 

Horizontal and Vertical Patterns 






ROTATIVE DRY VACUUM 
PUMPS 




Steam and Power 




For High Vacuum Service 


SINGLE COMPOUND 
PLUNGER PUMPS 




For Boiler Feeding, 
Elevator Service, etc. 




CLIMAX ENCLOSED FRAME AIR COMPRESSORS 


Single and Duplex: 


Steam or Power Driven 


Branch Offices i 


n all Principal Cities • B244.S 
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A, S, CAMERON STEAM PUMP WORKS 

I! Broadway, NEW YORK 

DESIGNERS Alf D BUILDERS OF SIMPLEX AND COMPOUND, PCST09 
AND PLUNGER. MARINE, PRESSURE, AIR AND VACUUM STEAM 
PUMPS: SURFACE AND JET CONDENSERS; CENTRIFUGAL AND TRI- 
PLEX ELECTRIC PUMPS FOR ALL SERVICES 



I FOR GENERAL SERVICE 

ibsenee of Outside Valve Gear, and 
Service at the Lowest Maintenance 
urcs of Cameron Steam Pumps. 
ration show^ the simple design and 
compact eonstrurtion of tlie 
Cameron Regular Partem 
Pump. It has fewer working 
parts than any other steam 
pump. 
The Steam Mechanism con— 
-ists o( four -*out pieees 
only, none of rhem delicate. 
i m ncate orcxposed H) injury- 
While under full prepare of 
ste:*m the suction pipe may 
be lifted out of the 
and the pump allow id to run at full speed with less danger oi the 
linking r he cylinder heads, tliau any oiher pump made. 

The >keam Y;u\e Mnvcint'iit works m line with 'he main piston without 'he 
•iid w arim% or K-utn. There are no rods or lappet bars to set damaged or <»ause 
'iv^.ue. For this reason the Cameron can be run at a higher >peed. and. eonse- 
0^1 i»t liivuter capacity. 

The Camu-on will not reverse until the full stroke i> completed, which insure* 
maximum >'ap^i it v and reduces wear. 

Thv>L :Vu. liiv.N i>uu> c\c« Hence oi material ami workmanship, have gained, for 
•he CAMKRON a woiki wide reputation :or Xriieieiie\ and Economy . 

SIZES AXD CAPACITIES OF CAMERON REGULAR PATTERl* 
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Electric Pumping Machinery 



CHICAGO PUMP COMPANY 

General Offices: 919 W. Lake St., CHICAGO, ILL. 

MANUFACTURERS OF ELECTRIC PUMPING MACHINERY: DUPLEX 
ELECTRIC SEWAGE EJECTORS, AUTOMATIC ELECTRIC BILGE PUMPS, 
LITTLE GIANT ELECTRIC CELLAR DRAINERS, PNEUMATIC WATER 
SYSTEMS, MULTI-STAGE TURBINE PUMPS, ELECTRIC HOUSE 
SERVICE PUMPS, AUTOMATIC CONDENSATION PUMPS AND RE- 
CEIVERS. 

MULTI-STAGE 
TURBINE PUMPS 

Our line of Multi-Stage Tur- 
bine Pumps that are fitted with 
Outer Board Ring Oiled Bear- 
ings and enclosed type bal- 
anced Impellers is complete 
and perfect. Capacities from 
10 to 5,000 gallons per minute. 

Write for full descriptive 
catalog. 

Multi-Stage Turbine Pump 

AUTOMATIC ELECTRIC CONDENSATION PUMPS AND RECEIVERS 

We illustrate our "Chicago" Condensa- 
tion Pump which is used for returning water 
of condensation into Boiler. When a given 
quantity of water enters tilting receiving 
tank, it automatically starts motor by clos- 
ing automatic switch, stopping same when 
water has been pumped out. There are no 
floats or any working parts inside this re- 
ceiving tank. Floats crack, due to great 
changes in temperature, and are objection- 
lable. 
. m Write for catalog, which fully describes 

Automatic Electn^ondensation Pump the various types f pumps we manufacture. 

Our engineers will gladly furnish you with 
copies of specifications covering any type of pump. 

DUPLEX ELECTRIC SEWAGE EJECTORS AND 
BILGE PUMPS 

are built in sizes from 10 to 500 gallons per minute. 
We have made the scientific construction of Sewage 
Ejectors our chief study, and these are the results of 
years of experience and observation. We have elimi- 
nated all unnecessary and complicated parts, so that we 
now have the simplest, most compact and durable 
Ejector on the market. 

Recent Chicago Installations 
Westminster Bldg., A. S. Alshuler, Arch. 
Crane Co. Bldg., Holabird & Roche, Arch. 
Blackstone Hotel, Marshall & Fox, Arch. 
Advertising Bldg., W. C. Zimmerman, Arch. 
University of Chicago, Shepley, Rutan & Coolidge, 

Arch. 
Joliet Union Station, Jarvis Hunt, Arch. 

Beloit College Bldg., Jenney, Mundie & Jensen, Arch. Duplex Electric Sewage 

Ejector in Pit 
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TIIK DEMIN'G COMPANY 

SAI.KM, OHIO. C. *. A. 
m"k<^* mxs t>ormtt actchg triplex pcmps; unss^uf 

<n Mf** AMN OtlM«»S» FOR OPERATION BT ELECTRIC MOTORS. 
<va* «Vft wXvWUNV HtGUIXS, OR BELT FROM SHAFT. 



f*i«.SI» SaeSJ x t wilk T*p* IT Thsm. 

.\.. -o . 1\»L m» . nt^Mu-H of :^"j0 gallons to 58,000 gal- 
v i v* «vuis«, hurt "VtHu:;^ ijtmeral Water Supply, Etc. 
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Centrifugal Pumps and Machines 



D'OLIER CENTRIFUGAL PUMP 
AND MACHINE COMPANY 

Morris Building 
PHILADELPHIA, PENNA. 



D'OLIER CENTRIFUGAL VOLUTE AND TURBINE PUMPS 

FOR WATER WORKS AND IRRIGATION, FIRS SERVICE, BOILER FEED, MINE 

DRAINAGE, CONDENSER SUPPLY, SEWAGE, FILTRATION SYSTEMS, 

HYDRAULIC MINING, AND GENERAL SERVICE. 

Pumps carefully designed and 
built for particular service required. 

Complete Pumping and Power 
Plants installed. 

We manufacture only a high 
grade, high efficiency pump, using 
the best grade of materials through- 
out. The impellers are accurately 
designed and carefully finished, 

thereby insuring maximum em- 6"-6 Stage D'Olier Turbine Pump, 

ciency . 700 G. P. M. at 700 ft total head 

D'OLIER CENTRIFUGAL MACHINES 

For sugar, chemicals, sewage, oil and waste, reclaiming, clarifying and 
filtering and textile work. Belted, electric motor or steam turbine driven. 
Special Centrifugals, especially those for extreme High Speeds, designed and built, 

STANDARD ELECTRIC CENTRIFUGALS 

2 in battery on framing, making a self-con- 
tained unit. For sugar work, chemicals, etc. A 
strictly high grade machine of rugged construc- 
tion ; capable of results vastly superior than ob- 
tained from the belted or water driven machines 
formerly used. ._■„ 



Standard Electric Centrifugals 

D'OLIE* COMBINED OIL EXTRACTING AND 
WASHING CENTRIFUGALS 

For separating and reclaiming oil from wiping waste, 
machinery wiping towels, rags, etc. 

Washing and drying waste, towels and other ma- 

^Recovering oil from automatic machined parts, metal ^Twashi^^Su^ 
chips, turnings and scrap, and like economic uses. Machine 

SEWAGE DISPOSAL PLANTS 

UTILIZATION OP WASTE PRODUCTS 
Highly efficient apparatus for purification of sewage, drying of sludge and the 
recovery of by-products. 

Screens — Disc, rotatiny plate and bar and cylinder types. 

Centrifugals for purging sludge and screenings. 

Pumps for sewage and sludge. Apparatus for recovery of values. 

. Send for Catalogue 



289 



Digitized by 



Google 



\V, \ H. DOtGLAS 

Ml I MM I lo\\\. 0>\\\ 

.*... 4 . «.%.%% -..t. ..«•*«..: x. •« 1.4 ;* r- sT .intti item*' 

n**M rt-Mt-a. artiAV t'ttMPv Prt*T* T*rmj>S, BBCX. ffiDHCTHnc 
« t* •mooimp nutvpft. r<>« All m:W*OSI&. 

v. ...* f-,m c v :. ip t«. v - v* 

r-.vur.N i(i «4 .^»« Ir»» Tjf-«miflSf» 31111*. 
„ .'..', ... .."..*♦/'-.— v --• *••»•'»• *'•• ' ' 

, , x ,, v *♦ • •• < ."mmix.* tin* • ***"* 

."... - » » • - '•*' •*•••'*•• v 



,.tv « r> i\'-»» »* ••»•!' tv v»v#»!.-> 



,, ... . .. - »... -.t- N. <■ 






:>££-— W»~ V3MB*S 



t : r * ; :»>iu ti!: A >^'-> **l«ir r 
:?ifr 4 x.»»ikn-i?K " 



* .. ir t . -^^j C^Mbuf .~— ~*0 vi^- x»* . >.r ^»» Ail 



Digitized by 



Google 



Pumping Machinery 



THE GOULDS MANUFACTURING CO. 

SENECA FALLS, N. Y. 
PUMPS FOR EVERY SERVICE 



Smelt-Acting Triplex Pump Triplex Pressure Pomp 



Stuff Pomp 



Centrifugal Sump Smgle-stage, DouMe-suction Deep Well Working 

Pump Centrifugal Pump "" 

Ask for bulletins on Power or Hand Pomps 
for any service in which yon are interested. 



Double-Acting Triplex Puma DouWe- Acting SmgJe Cjftnocr Puma 
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( entrifuqal P)smpiP'i Machinery 



MORRIS MACHINE WORKS 

BALDWINS VILLE. X. Y. 

CEirrRIFUOAl, PUMWlfG MACHINERY, STATTOHAHY AHD MARINE 
ETTOWES Aim HYDRAULIC DREDGES, 



Morris Centrifugal Pumps are simple in con- 
struction: they have only rotary parts, perfectly 
balanced, no reciprocating parts or valves; re- 
quire small space and foundation; have high effi- 
ciency ; are equally suitable for small up to very large 
capacities, and can handle sand or solids with the 
water without injury. These pumps direct con- 
nect ed to reciprocating engines are suitable for 
moderate head*, or direct connected to electric- 
motor or steam turbine (or belt driven) for high 
headx. For heads above 100 feet, pumps are pref- 
erably built in stages. 

When making inquiries for pump*, 
f f # f| iuUftuml'um should be given— that 
is, tftiftfifity of water desired, head, 
Including tttot'um ((it give actual ele- 
vtiiUrtt and length c/f suction and 
dlwlmfge piping), type of pump 
debited, how driven -whether belt, 
rtteam engine, electric motor (give 
electric current characteristics), ar- 
rangement of suction and discharge 
openings desired, whether right hand 
or left hand, etc. 

MORRIS IMPROVED STANDARD IRON HORIZONTAL PUMP. 



Mo. 
Tump 

otnr 

Open- 
ing) 


Flange 

on 

Bwotion. 

Inches 


Eco- 
nomical 
Capacity, 
for «Ach 
Gallons 

per 
Minute 


Horse* 
Power 
Required 
P\ilfey> 
Foot 
Head 


Diameter 

and 
Face of 
Pulfey 

in 
IttCaes 


1H 

2 

2H 

3 

4 

5 

6 

8 

to 

12 
15 
15 
18 
18 
20 
24 


2 
2 
3 
3 
4 
5 
6 

s 

10 
12 
15 
IS 
IS 
20 
20 

1 24 


70 

90 

120 

180 

260 

1 470 

i 785 

1050 

1 2000 

3000 

4200 

7000 

7000 

10000 

1 10000 

12000 

1 15000 


.058 
.075 

10 
.15 

22 
.30 

45 

59 
1 00 

1 52 

2 00 
3.50 
3.60 
4.50 
4.50 
5.40 

1 6 50 


6x 6 
7x 8 
8x 8 
Sx 8 
Sx 8 
10x10 
12x12 
15x12 , 
20x12 ' 
24x12 
30x14 
40x15 
30x15 
40x16 
30x16 
36x20 
48x36 



Floor 



Required 

in 
Indies, 
Without 
Primer 



i: 



31 



21 x 32 

23 x 37 

24 x 3S 

25 x 39 
20 x 41 
34 x 54 
37 x 55 
45 x 64 
51* 60 
63* 71 
77 x SO 
60x 68 
03 x 103 
66 x 72 
73 x S3 
94 x 137 



Shipping 
Weight 

Without 

Primer, 

Ubs. 



175 
260 
350 
360 
415 
615 
940 

mo 

2065 
2610 
3615 
7100 
3150 
9000 
4S35 
6800 



Shipping 

Weight 

With 

Pulmuea", 
Ubs. 



220 
305 
415 
4 <M) 
495 

1075 
13145 
-3430 
42940 



No. 
Pomp 



1U 
1< 

2 

2^ 

a 

5 
-6 

10 

12 
15 
15 
18 
18 
20 
34 
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Dredging Pumps 



MORRIS MACHINE WORKS 



We build CENTRIFUGAL PUMPS for almost any service and of all types, 
including side suction and double suction, vertical or horizontal shaft- STAGE 
PUMPS for high heads. TWIN PUMPS for large capacities and high speeds. 
Or will design SPECIAL PUMPS to suit special conditions. We also build a 
very complete line of STATIONARY AND MARINE ENGINES, in single 
cylinder, compound and triple expansion types. 

DREDGING PUMPS 

MORRIS Dredging Pumps are made in nizes from 2" discharge and upward, 
both lined and unlined. They are belt driven or direct connected to steam 
engines. We can furnish pumps only or the complete dredge, including all 
machinery. 
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I E. QCIMBY,. INC. 

548 W2.W 23rd Street 
NEW YORK 

is of ouimhzt elect5bc otmps 
lMBY screw pumps 



~»:re 

■1 - 



tCilli— Her 



oa: 



«v»- . ..o iirernal packing and no small 
- mnrr^M 1:1 rwo moving pieces. 
'*■•*• .,Tiin>t .1 wide range of pressure. 

n r * :e «-<rewB on the liquid is con- 

~ . .i n."« \nn*n cause naxnmering in pipes. 

..« .. v.iv.1 lirert. Have no internal pack- 

.->* > t perfectly balanced. The ab- 

.: ~.?ence <>i internal friction gives these 



.: n standard sizes from 30 to 3,000 gal- 
.- ' -■ .hkis per square inch and from 30 
* *— ire « *i 175 pounds per square inch, 
-^•w^ *re riult to order. 
- .» - *jjt* ~ump, the Quimby Pump is 
* . r-^ «ving to the continuous flow 
^ . ..1 .*v in a sanall space. As Boose 
caxmg Pmnps , the Quimby Pumps 



_ . _: ■ lem being absolutely puiseie* 

1 — 1 :»mall repair work required. 

5-^£ AJO SSWAK3 PUMPS 

j=rrw ~ ' -Mp Pmps are heavily bu£h> aemra^ 
- - — ^Tomatic and easily acresc** 

- -> — c wmch carries the innzwiijfrsaL 
- - ^i:ed at the level <i imt ~=annr 

- -a i heing at the |w^i? j£h& isib*- 
•• ^z~~y water. 

-*=.« « i. jge Pvmgts are moimi«£ fit zminiL 

*"- r bilge tanks of v^rums- -sbk^ 

-\ -JT- the simplest pof*ih»e -nnnns 

^ an space, operate ikimimarinsil*" 

-» -pon to work Ticii«i_ vann-t. 

- ^* ^iui Sump Pumps are huih n. -rorH. 

- * > gallons per wrm im 

^ -*-Tiw^ ^tnows — We have mai&f' h. -*nur u- nifc- 

• years, havixai msudiM. — was- 

nouses, office building- aw. ni>- 

-:-n pumps to haxirik - 

-umed for than wini. arte 

t ..actions and surnnn 



r. answers in<k&£ tke csb* 
.. to send this caxaioperr cv: * 
rs looking for deanriSeti n. cat- e*3r- 
., out if not, we wdli .heir you^m*. u 
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Pump Valves 



THE HILL PUMP VALVE CO. 

CHICAGO, ILL. 

HILL PUMP VALVES FOR BOILER FEED, VACUUM, ELEVATOR AND 
MINE PUMPS, PUMPING ENGINES, TAR, OIL AND BRINE PUMPS. 



n, LL PUMP VALVt 

p AT. APR. |3-l»09 

Hill valves remain efficient, always seal tight, wear evenly and cannot ride on 
the bridges. 

Pumps equipped with this type of valve give highest possible efficiency and 
capacity and continue to do so. 

It has been found that the installation of Hill Valves increases a pump's 
efficiency from 10 to 50%. 

Made in all sizes from 2" to 8* diameter. 

CONSTRUCTION 

The construction of this valve is shown in the cut. The valve consists of a 
bronze body carrying two composition seal rings, the seal rings being retained in 
place by the outer and inner lips of the body and by a concentric wedge ring. 
The body has a central sleeve bearing which fits loosely on the stem. The inner 
ring does not come in contact with the stem. The binder ring is bronze and is 
held to the valve body by brass screws and lock nuts. All similar parts of valves 
of the same size and type are interchangeable. 

The valve seat has three ribs except in the larger sizes. The ribs of the seat 
are not required to support the valve and thus the lesser number increase the 
area of the waterway, and greatly decrease the friction. The bridges are machined 
below the seating surface so that the water stands above them even when the 
valve is on its seat. 

The valve stems are Tobin bronze. The upper end is threaded for the spring 
cap and lock nut. The spring cap is grooved to center the spring. 

The spring is made of a superior grade of bronze wire of suitable tension 
to seat the valve properly. 

The lift of the valve is such as to give a free waterway area equal to or slightly 
in excess of the free waterway area of the seat. 

Many pumps have seats which conform sufficiently to the Hill Valve to obviate 
the necessity of changing seats. 

For further information address the Hill Pump Valve Co., Chicago. 
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IU/h', I'umiHHij Machinery, Gas Holders 



R. D. WOOD & COMPANY 

PHILADELPHIA, PA. 

" OUNDERS, MACHINISTS:— WATER AND GAS 

AND PUMPING MACHINERY; CAST IRON PIPE; 
1FISRS> CONDENSERS, COAL GAS PLANTS; 
LND MACHINERY, PUMPING ENGINES, CEN- 
IS PRODUCERS, GAS PRODUCER PLANTS FOR 
ETALLURGICAL PURPOSES, THEISEN WASHERS ; 
Y> LARGE LOAM CASTINGS; SUGAR HOUSE 
AND HYDRANTS. 



CAsr IRON WPS 

.*»^ \ u«l vUv^ tvU» U'.^rt l^v-^ure, 
Uvs4\> I vwu vV»vi Ihr* Swuki \/.fei- 



Pt'JiPtVG S9GCIES 

.. -nk. v.v *. v. vs. *^t •*«-^^u'ac^ ♦ _^» ; fc * ^imrinic ^rgrry?- of borh. the 

CS>rRIFt'GAL ?tT» 
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Hydraulic Machinery, Producer Gas Plants, etc. 



R. D. WOOD & COMPANY 



HYDRAULIC MACHINERY 



Hydraulic Presses of every description for the heaviest work, Steam Hydraulic 
Forging Presses, Punches, Shears, Riveters, Intensifiers, Hoists, Pressure Pumps, 
Cranes, Valves, etc., etc. For the majority of operations to which hydraulic 
power can be applied, and especially those requiring very great force exerted 
through a comparatively short stroke, as in riveting, punching, shearing, lifting, 
forging and flanging^ there is no other system at all comparable with it for 
efficiency, uniformity, simplicity or economy. This is true for several reasons; 
primarily in that there is absolutely no motion or power consumed except in the 
act and at the moment of performing the desired operation. 

HYDRAULIC VALVES 
Hydraulic Operating Valves, Check, Foot, Stop and Shock Relief Valves 

A high grade valve is an essential to the satisfactory operation of hydraulic 
machinery. 

We are building a patented type of operating valve which is giving excellent 
service. We have also a special line of Check, Foot, Stop and Shock Relief 
Valves. 

PRODUCER GAS PLANTS 

We have had years of experience 
in the building of producers for all 
kinds of fuel purposes as well as for 
power, and # our customers may be 
certain of securing apparatus suitable 
to their requirements both from an 
economic and operating standpoint. 

Our engineering department is at 
your service, and we would be pleased 
to have our representative visit your 
plant and give full details. 

GAS WASHERS 

We control for the United States the Theisen Gas Washing Process, which we 
build for producer and blast furnace gas. This Process was adopted by the 
United States Steel Company at Gary, and is being put in with all their new 
construction. It delivers the gas to an engine cleaner than the air in the 
mixture. 

GENERAL MACHINERY 

Our shops are well equipped for building large machinery of every description, 
such as sugar, chemical and similar work. 

IRON CASTINGS 

We are especially well equipped for making large and intricate loam castings; 
also castings in dry sand and green sand. 

HYDRANTS AND VALVES 

Fire Hydrants, Mathews patents for standard and high pressure. Gate, 
Check, Foot and Air Valves, Valve Boxes, Indicator Posts, Foot Valve and 
Intake Screens, Hood Racks, etc. 
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Hydraulic Turbines 



I. P. MORRIS COMPANY 

HYDRAULIC DEPARTMENT 
PHILADELPHIA, PA. 
SPECIALISTS IN THE DESIGN AND CONSTRUCTION OF HIGH CLASS, 
HIGH POWER AND HIGH EFFICIENCY HYDRAULIC TURBINES. 



Cross section through one 6,000 horse-power turbine in Development No. 2 
Power House, Appalachian Power Company, Virginia. Total equipment fur- 
nished this Company consists of seven turbines with I. P. Morris governors. 
Careful efficiency tests made by the Consulting Engineers of the Power Company, 
Messrs. Viele, Blackweli & Buck, show the average of the maximum efficiencies 
of two of the units to be 93.7%, clearly indicating the advisability of using the 
single runner, vertical shaft turbine for low heads. 

Among the contracts for turbines of this type recently awarded to the I. P. 
Morris Company may be mentioned : 



Appalachian Power Company, 



New River, V 



Mississippi River Power Company, 

Keokuk, 



4 



Iowa 



J. G. White & Co., f 

Stevens Creek Development, Georgia \ 

Alabama Power Company, f 

Coosa River, Alabama \ 

Cedar Rapids Mfg. & Pr. Co., ) 

St. Lawrence River, Canada j 

Laurentide Company, Ltd., / 

Grand Mere, P. Q., Canada \ 

Northern Ontario Light & Power Co., f 

Fountain Falls, Cobalt, Canada ( 



Station No. 2. 4 — 6,000 H.P. Turbines 

Head 49 feet, Speed 116 R.P.M. 
Station No. 4. 3—3,500 H.P Turbines 

Head 34 feet, Speed 95 R.P.M. 
8—10,000 H.P Turbines 

Head 32 feet. Speed 57.7 R.P.M. 
5 — 3,125 H.P. Turbines 

Head 27 feet, Speed 75 R.P.M. 
4—17.500 H.P. Turbines 

Head 68 feet, Speed 100 R.P.M. 
9—10,800 H.P. Turbines 

Head 30 feet, 
3—1,500 H.P. Turbines 

Head 30 feet, 
6—20,000 H.P. Turbines 

Head 76 feet, Speed 120 R.P.M. 
2—1,500 H.P. Turbines 

Head 30 feet, Speed 150 R.P.M. 



Speed 55.6 R.P.M. 
Speed 150 R.P.M. 



Total capacity of turbines built or under construction by I. P. Morris Com- 
pany, 1,586,735 horse-power, of which turbines aggregating 711,735 horse-power 
were contracted for during the last eighteen months. 
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Dryers and Presses 



AMERICAN PROCESS COMPANY 

68 William Street, NEW YORK 
MANUFACTURERS OF DRYERS, PRESSES, DIGESTERS, COOKERS AND 
SPECIAL MACHINERY; COMPLETE PLANTS DESIGNED AND EQUIPPED 

AMERICAN PROCESS MACHINERY 

The distinguishing features of all the machinery introduced by the American 
Process Company and which puts it in a class by itself, is its automatism, con- 
tinuity and uniformity of action. With an American Process machine the product 
is absolutely uniform, labor is reduced to practically nothing, and as the machine 
is not subject to the wear and tear of starting, stopping and reversing or otherwise 
changing the load, its life easily outlasts any similar type. 

DIRECT HEAT ROTARY BLAST DRYER 

The American 
Process Direct Heat 
Dryer is of the 
direct heat and 
direct contact type. 
It consists essen- 
tially of a cylindrical 
steel shell, provided 
on the interior 
with longitudinal 
shelves. Near each 
end of shell is a 
weldless rolled steel 
tire which rests on 
carefully chilled and 

ground friction roller wheels. These wheels are rotated by gearing or chain belt- 
ing, and they in turn impart rotation to the shell. The Dryer as a whole is set 
on a gentle slope, determined and fixed by experience. 

Operation— The wet material and the furnace gases enter the shell at the 
higher end. The wet material falls to the bottom of the Dryer, is caught by a 
shelf, elevated to almost the highest point of the rotation, and is then showered 
through the furnace gases. This cycle of operations is repeated until the ma- 
terial, in a dried condition, is discharged from the lower end of the Dryer. The 
material and furnace gases travel in the same direction with the highest tem- 
perature in contact with the wettest material. 

AUTOMATIC CONTINUOUS SCREW PRESS 

The American Process 
Press is of a continuous 
screw type and consists 
of a horizontal tapered 
screw built up on a hollow, 
perforated shaft arranged 
so as to allow of admitting 
steam to the material 3 
desired. The screw fits 
closely inside of a simi- 
larly tapered, slatted curb 
and rotates. The gradual 
decrease in size of the 
screw and its curb causes 
the pressure. 
Operation — From a hopper or chute the material enters the feeder, is mechan- 
ically measured, and forced into the straight, purely conveyor portion of the 
screw. The screw carries it into the tapered curb and it is slowly and positively 
pressed. The material is continually fed in at one end and discharged at the 
other. The liquids are forced out between the slats, and into drainage holes of 
shaft and are conducted to a tank. 

The American Process Company manufactures special Direct Heat and Steam 
Heated Air Dryers, Coolers, Digesters, Presses and Condensers, of various sizes, 
to meet any and all conditions. Let them know your requirements and they 
will advise you what they recommend for your purpose. 
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Dryers 



RUGGLES-COLES ENGINEERING CO. 



Mccormick bldg. 

CHICAGO 



50 CHURCH STREET 
NEW YORK CITY 



BUILDERS OF RUGGLES-COLES "DOUBLE SHELL" DRYERS, CON- 
SULTING AND CONTRACTING ENGINEERS, DESIGNERS AND BUILD- 
ERS OF SPECIAL MACHINERY. 



Section of Ruggles-Coles Dryer Showing Direction of Gases 

RUGGLES-COLES "sheir* DRYERS 

We build Ruggles-Coles "Double-Shell" Dryers for drying a large variety of 
inorganic and organic materials. For this work we have perfected six regular 
types of dryers, but for certain substances we build special dryers to order. 
After fourteen years' successful experience we know that the Ruggles-Coles Dryer 
is designed on the correct principle and point to more than 350 satisfactory in- 
stallations in all parts of the world a3 evidence of its superiority. 

Class "A" Dryer. — The principle of the Ruggles-Coles "Double-Shell" Dryer 
is that the material being dried passes the hot gases in the opposite direction to 
their travel. The Class "A" dryer consists of two concentric shells rigidly con- 
nected at the center. Between this point and each end are two sets of swinging 
arms allowing for unavoidable expansions and contractions. The inner cylinder 
at the head or feed end is connected with the furnace by a flue lined with fire 
brick. At the discharge end is a revolving head on the inside of which are lifting 
buckets, so that the material is delivered out through the central casting. The 
machine has sixteen bearings, thus distributing the load and eliminating danger 
of hot journals. The furnace is independent of the machine and located in a 
convenient place, although generally placed close to the head of the dryer. 

The heated air passes through the inner cylinder and returns between the 
outer and inner cylinders to the fan, passing on the way the material to be dried. 
By reason of the inclination and revolution of the dryer the material is carried 
to the discharge end. This dryer is especially suitable for drying cement rock, 
clay, coal, ores, sand, gypsum, fullers eartrh, peat, sewage sludge, tankage, etc., 
etc. 

Class "B" Dryer. — For materials which cannot be dried by direct heat on 
account of the danger from ignition or injury of the materials by furnace gases, 
we build a dryer similar in all respects to the Class "A" machine except the gases 
are taken from the inner flue and returned through a number of tubes, so that 
it does not come into direct contact with the material being dried. 

Class "E" Dryer. — For drying nitrate of soda and other fusible salts which 
are not injured by direct beat but which cannot be dried in a rotary dryer, on 
account of the material adhering to the shell, we build a special dryer which has 
the advantage of direct heat with positive feed and delivery. 

Class "F" Dryer. — When the quantity of material to be dried is small or the 
amount of moist ure to be evaporated is light, we build a dryer of single shell 
construction, and while not as economical in fuel cost as our Class "A" dryer is 
much lower in first cost. 
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Vacuum Dryers 



J. P. DEVINE COMPANY 

BUFFALO, X. Y. 
It AHUFACTURERS OP VACUUM DRTIHG * EVAPORATING APPARATUS 



VACUUM DRUM DRYERS foe IHrovd aad 
TAWttTi* Kor*<-:*v M"«k and Food Ptahairts. 
Pastos o:: 

A Tfcnh\ srni .;r..:\*rr» ^rc.r«c i« fffyvnwil HerasBv- 
tbe drum *s ir>* m^i v «r *v».\." k»t. * tk: ta&*»* wT> a ifr-ir. 
film o5 ibe *yt r.rfn^ *« l-:25> of *n jarib *i*a 
Jprs. The *-• u<r is ft-^vr*T^ irctm. the mtiMriftZ 
fit a temoro.; ..re o: :>rff» 117' F to *•?.* F. aocvird- 
infi re, rhe \ *e.;*Jir. in ittc ^ru^Ai-as of 26J '' to .2> * ' 

The dr<Trtfr Ttrr»rv»^ -k orCTrimKiiis and inckg%f!e- 
dent of okmsitir- poT^'.Kms: froe from £ust sand 

powpcpipnt olim minion of danjwir to lieahih erf «emriJco*ee* sawi desttrarsioii of 
^iropeTty : ane. &i a mmm-nrni po>q of oporaiaaxL jxipJudnig labor. 

XACFCWL CRXltlJBR IBKfOCS far 'Mais, 
IVps. 1-X'tTR^rs. Salts. "Rnbbor. >tanokp.leas Powder 
«nn FJurh "Explosives. >»nd or.hor Ohamical .said 
Favi Produet*. 

The Vaeimm T)rym£ Oharrmor is designed tn 
Vfnow- the water THpidh and at * low tompOTa- 
t4ir<' frAm materials whjph cannot he dried by 
method^ n**d herer at ore without altering "ttrnir 
ehemieal pomposirion on aw/writ of their afliwi- 
tiveness to heat. It may hKv» he iwed with .great 
•SHvinfz; in time. fuel, post of plant, and working 
expenses for Ather ^ih?*tanppv where a low tempera- 
ture is nAt an absolute nepesaity. 

"Materials which aire difficult 'to dry in the atmosphere iir -which camiftn 8» 
ftried «t mL in the atmmphpre without decomposition have all TnotfrtiiK 1 Tenuwed 
from them in a very ^hort time in the vacuum chamber without danger «tf im- 
fmiriup thpir qualities b> ovwheatit^r. 

'V^CTOlfe ^^^«?T WTCBfcS, for Starch, 
^trrtnulttil^ihstHiwtes, «nd Chemir^al B>-^l > rotUiCts. 

The moht mntjMwl is conveyed by an e^vtttor 
mU*u honppr hurh «hove the manhole U> facilitate 
the Hmrainp 01 the anrmmUis. After chai^tin^. 
the manhole is Hosed «nd a high vaMHItti jtro- 
Hnrwi by menrN of an air outup. the v^ors p««^ 
iti^ into the eonciefts^r. 

^tonrentnc with the ^team jaHceterl wit^irte joyiincter i^ a rrwrbiviu^ iinaiik' 
<!njm, herttnl by live or exhaust -stf»am. to which -$tirrra£ hlatt«:areiUttailh»fi. 
r Phe material tr» tv HHmi t^ hetxve^n t-he in«irte drum ara 1 the oirtjife (ij\tiiniiflr 
aftfi f^^kent in Pon^tan» motimiby thf^tJimochterte^. Tmjs-ov^y T pimittfc\iujiiffiF 
into Hose pontic: oeriodipaU} witt* the h^tiog ^rt^af:e>, oaati a -varpy ^tiinToi^h 
awl even dfyi»£ proper pe«^il?s. 

V^tttWff ^WSlfi^fe Of hl£he*; elKHeft 0> tiWri o : w»woWBefciX5e :i»$tals. . 

VidWtWl ''I'^S for «w>- re^!ii*emen* ***♦ *vr&t\y\~ Ui^^^mrmxJAtf^t^sai 
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Crushing and Cleaning Machinery 



PENNSYLVANIA CRUSHER CO. 

Stephen Girard Bld'g, PHILADELPHIA, PA. 

New York, 60 Church Street. Pittsburgh, Machesney Bld'g. 

COAL CRUSHING & CLEANING MACHINERY FOR BY-PRODUCT COKE 
PLANTS, SWING-HAMMER CRUSHERS, BRADFORD COAL CLEANERS, 
ROTARY AND JAW CRUSHERS, SINGLE ROLL CRUSHERS, GRINDING 
PANS, DELAMATER "SINK & FLOAT" TESTERS. 

"PENNSYLVANIA" BRADFORD COAL CLEANERS 
For Power Houses and By-Product Coke Plants 

In addition to its distinct advan- 
tages as a Crusher, this machine has 
the remarkable ability to automatic- 
ally remove impurities such as slate, 
bone, sulphur balls or binder from 
bituminous steam and coking coals, 
thereby reducing the objectionable 
ash and sulphur. 

It is used extensively in preparing 
R.O.M. coals in By-Product Coking 
plants and for Bee-Hive Ovens. 

In connection with its crushing and 
cleaning functions for R.O.M. coal 
for large Power Houses, the "Pennsyl- 
vania" Bradford is most efficient in 
removing stray iron, coupling pins, 

mine props and all sorts of impedi- (Pat applied for) 

menta that damage Conveyors, Stok- Bradford Coal Cleaner 

ers and other Power House machinery . 

For Stoker feed it crushes R.O.M. with less fines than Rolls or any other type. 

Absolutely automatic in operation, low horse power, runs 12 to 15 R.P.M., re- 
quires no labor to operate, other than occasional oiling. Is practically "fool-proof ." 

The "Pennsylvania" Bradford has also met with much success in connection 
with Coal Washer plants. 

"PENNSYLVANIA" SWING-HAMMER CRUSHERS 

Extensively used for pulverizing Bitu- 
minous Coals in By-Product and Bee- 
Hive Coking Plants, for crushing Cement 
Rocks and Limestones in Cement Mills, 
for Lime, Shales, Bone and a multitude 
of other materials. 

Main frame of fabricated Steel prac- 
tically immune from breakage. Remov- 
able Steel Wear Liners, Ball & Socket 
Bearings, 6, 8 and 10 rows of Hammers, 
large diameter Steel Discs, quick adjust- 
able Grinding Cage. Built in Capacities 

3 tons to 400 tons hourly. By weight the (Patented) 

"Pennsylvania" is more than 90% Steel. Hammer Crushers 

"PENNSYLVANIA" SINGLE ROLL CRUSHERS 

Will take large pieces of Coal, Coke, Iron Ore, Lime- 
stone, Phosphate, Gypsum, Flint Clay and reduce to 
one inch and finer in one operation. A good machine 
for crushing coal for Stokers. 

A single roll revolving close to a quickly adjustable g 
breaker plate, in place of two rolls commonly used. Roll ■ 
is heavily back geared and rigidly held in its bearings to 
prevent spreading when feeding large lumps. No auto- 
matic Feeder necessary. This design is smoother run- 
ning than the double Roll. r U Crusher 

Bed frame in one piece and very rigid. Cut shows rear 
panel removed, exposing roll. Different designs of roll teeth are made. Moder- 
ate H. P., slow speed. 
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Crushing and Grinding Machinery 



WILLIAMS PATENT CRUSHER 
PULVERIZER CO. 



AND 



Old Colony Bldg. 



WORKS 
St. Louis 



CHICAGO. 

BRANCH OFFICES 
San Francisco Philadelphia Pittsburgh 



New York 
CRUSHING AND GRINDING MACHINERY 



COAL CRUSHERS FOR COKE OVEN WORK. 
BY-PRODUCT AND BEEHIVE OVENS. 

By the use of the Williams Patent 
Hammer Crushers with the various ad- 
justable features, the following results 
are obtained from the ovens : The oven 
pulls easier, more coke is made from 
each oven, the ash is reduced, the coke 
comes out firm, regular in size, does 
not crumble, and the structure is much 
improved. 

The substantial construction ofthese 
machines is plainly shown in this cut; 
all parts subject to wear are easily ad- 
justable, which includes the hammers, 
the discs, the cage bars, and the breaker 

plates. The housing is entirely protected from wear by heavy liner plates made 
of heavy chilled iron. The machine is very accessible, as it is made of sectional 
construction. 











Specifications Regular 


Crusher 










Sis© 
Mill 


Hopper 
Open- 
ins 


Siie 
Feed 


Capacity 
Tons Per Hour 


Speed 


Size 
Pulley 


Extreme 
Dimensions 


Horse 
Power 


W'ght 




In. 




finer 


finer 


finer 


R.P.M. 


Diam. 


Face 


L'gth'Wdth 


H'ght 




P'nds 


1 
2 
3 
4 
5 
6 


15x12 
20x12 
30x16 
40x18 
50x20 
60x20 


5 


30- 4. 
45- 55 
65- 80 
100-1151 
120-140 
150-175 


25 3 
40- 50 
60- 70 
80- 90 
100-110 
115-130 


20- 25 
30- 40 
45- 60 
60- 80 
75-100 
100-120 


1000 
1000 
1000 
1000 
1000 
1000 


20' 
20' 
20' 
24' 
24' 
24' 


is- 
is' 

15' 

18' 
20' 
22' 


6' 
6' 
6' 
6' 
6' 
6' 


6'6' 
7'6' 
8'6 r 

yo' 

9'6' 
ll'O' 


3'9' 
3'9' 
3'9' 
3'9' 
3'9' 
3'9' 


20-25 
30-35 
50-60 
75-80 
100 
125 


6500 

7500 

9500 

10500 

12000 

13500 




1 






Jumbo Specifications 












5 
6 
7 
8 


30x24 
36x24 
48x30 
60x30 


9 
o 


150-175 
180-200 
225-250 
275-300 


120-14 J 80-100 
145-165! 120-140 
200-220 150-175 
250-275| 180-200 


750 
750 
750 
750 


24" 
30* 
30" 
30' 


18' 
20' 
24' 
24' 


8' 10' 
8'10' 
8'10' 
8' 10' 


9' 
10* 
11' 
13' 


5'4' 
5'4' 
5'4' 
5'4' 


85-100 
140-150 
165-185 
200-250 


20000 
24000 
28000 
30000 



CRUSHERS FOR ANTHRACITE MINE REFUSE 
Our Patent Hinged Hammer Debris Crushers are in extensive use for properly 
crushing and treating Anthracite debris or Culm before flushing it into the mines. 

Specifications Debris Crushers 



Siie 
MiU 


Hopper 
Open- 
ing 


Siae 
Feed 


Capacity 
Tons Per Hour 


Speed 


Sixe 
Pulley 


Extreme 
Dimensions 


Horse 
Power 


W'ght 




In. 




finer 


finer 


finer 


R.P.M. 


Diam. 


Face 


L'gth 


Wdth 


H'ght 




P'nds 


a 

3 

4 
5 
6 


15x12 
20x12 
30x16 
40x18 
50x2O 
60x20 


to 

§ 

e 
•% 

K 
B 
• 


30 
40 
65 
80 
115 
130 


20 
35 
50 
70 
85-100 
110-125 


15 
25 
35 
60 
75 
90-100 


1000 
1000 
1000 
1000 
1000 
1000 


20' 
20* 
20' 
24' 
24* 
2t' 


15' 
IS- 
IS' 
18' 
20' 
22' 


6' 
6' 
6' 
6' 
6' 
6' 


6'6* 
7'6* 
8'6* 

yo" 

11 '0' 


3'9' 
3'9' 
3'9* 
3'9' 
3'9* 
3'9* 


20-25 
25-30 
40-50 
75-80 
100 
125 


6500 
7500 
9500 
10500 
12000 
13500 



We also crush Coal and Pitch for Briquette Plants — i 
and after washing, and make a specialty of sizing Coal for : 
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Crushing and Grinding Machinery 



(Continued from preceding pages) 

WILLIAMS PATENT CRUSHER AND 
PULVERIZER CO. 



BONE, TANKAGE, SHELL AND FERTILIZER GRINDERS 

The William* Grinders are so well 
known in the general Fertiliser field that 
we tli) not deem it advisable to go into 
any length v explanation as to just what 
they will uo on Fertiliier material, for 
we have over 4CX) in operation; we will, 
however, give below a few uses for these 
machine* on Hone and Tankage. 

Th v auemvifully grind Steamed and 
Junk Rune, Packing House and Garbage 
Urv Tankage, Raw Bone, Clam and 
Oyster KhelW, Beef Scraps and Crack- 
ling*, Corn, Cob and Cereal, etc. 

Sfdftcatiw« Regular Bone Mills 



WRITK *\>R COMPMSTK FERTILIZKR r\TVLOG No. 35 

CHIP SHRBDPBKS 

FtK XXtffMQtifte^ Ataafeol* Sktnct Plants and Wfr lEOs 

The etk* with which this machine is 
o{'%.imi 'or r t/>**4r^or '/»<>/*«:* *o/» 'siiotiee~ 
ub.t\ TV cover is <i*ic txtccmlu ux the 
cei.:»r aiid he id with 'nitujtu *••'.«♦ *he 
r\v«; iv. or :no v ^bie hciit «>{ co ver is .* : r »ehe«i < 
to Aii id »*«.:< i.\*j >u*.ciuiniSJ/i winch "Ut><s 
a: id 'aiitiy uus Xic*: ; uuf oi cover, i >'»«? 
>na,t. moves a lever aad 'he cover iiiiit* 

W'iku \*^uiig, to opea ma*. nine »«e 

'/*<.:/* XVoCUS -^ r » **3 Oil ''i ytti '>*Hi. , ?» 

s;\iu^>> \-ib :iejir oi cover. r »r^f^hota <>i 
lev* r A»ui >JKie5> v"»«.itr H^\utii>is .uiu >«ii 

M «c? *.tij* 'UO Wc-rrv 4 i /'<*t ''**'/ <*e->~ 

I'he .^vi^ivr Cika 'lieu :iic^.vi- jr remove h ammers , cage*. 'Uses* or any other 

Th*> ^ ui /iyi^tti^o/* fomui on '♦«> ^/»er <inijiar machine iiod is moodier point of 
**Uc*i **^o. *»*. v^ ^o ■»« "//4*/u.'t* :n *ue -l '^?<i/*^a» snr&ititTx. 

The *o>; '>vcv.vi» ^lumpe* >r oiT:u :V**ui -Sachem saw stills is 5rst put throutrfi a 
Ho& jf Oui.>Lcr. .iiici -t«iu«-tu. *o .ux-ut :he ^ue oi .kn jnitnary >tumi, ifc is then 
Mda*t'o. o .i V '..h:/»o o/jtu'jt; Aii«.re »■: i>reuuct*i to ^."im >uttjorm. product, easily 
huiivivevi a:-«.I ul «.-.\ixiieut oaai** ;or ine exiracuou oi ruxpanmaa> Baan, Chips for 

Pulp .wUvi HuVlX^L* 

.ft* 
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WILLIAMS PATENT CRUSHER AND 
PU LVERIZER CO. 

Specifications Chip Shredders 



No. 
of 
Mill 


Hopper 
Open- 
ing 


Size 

of 

Feed 


Capacity per 


Pulley 


Speed 


Horse 


Extreme 


W'ght 


W'ght 


Hour Tons 


Inches 


Power 


Dimensions 


Gross 


Net 








%' 


H' 


y%' 


Dia. 


Face 


R.P.M. 




L'gh 


Width 


H'ght 


P'nds 


P'nds 





12'x 5' 




H 


H 


Va 


8' 


SH' 


2000 


10 


3'6' 


5' 1* 


2' 6' 


2000 


1800 


1 


14 "X 5' 




2 


1 


H 


16' 


10H' 


1200 


18 


4'8' 


5' 10' 


3' 2' 


4200 


3800 


2 


18'x 6' 




3 


2 


1 


16' 


12H» 


1200 


22 


4'8' 


6' 3* 


3' 2' 


4800 


4200 


2xx 


24 *x 6' 




4 


3 


1H 


20' 


15 ' 


1200 


30 


4'8' 


V 


3' 2' 


5500 


5000 


3 


18"xl2* 




5 


4 


2H 


20' 


15 ' 


1000 


40 


6' 


6'10' 


3'11' 


8000 


7500 


4 


24'xl2' 


Whole 


7 


6 


4 


20' 


20 ' 


1000 


60 


6' 


8' 


4' 2' 


9500 


9000 


5 


3.1'xl2' 


Chips 


10 


8 


6 


20' 


22 ' 


1000 


75 


6' 


8' 6' 


4' 2' 


10500 


10000 


6 


36*xl2' 




12 


10 


8 


20' 


24 " 


1000 


85 


6' 


9' 


4' 2' 


11000 


10500 


7 


40'xl2' 




16 


15 


10 


20' 


24 ' 


1000 


100 


6' 


9' 6' 


4' 2' 


12000 


11500 


8 


48'xl2' 




19 


17 


12 


22' 


24 ' 


1000 


120 


6' 


10' 


4' 2' 


140C0 


130C0 


9 


54'xl2' 




22 


20 


15 


22' 


26 ' 


1000 


140 


6' 


11' 


4' 2* 


15000 


140C0 


10 


60'xl2' 




24 


22 


18 


22' 


30 ' 


1000 


165 


6' 


12' 


4' 2* 


17000 


16000 



These Capacities vary with Condition of Chips, also Operating Conditions — Likewise 
Variation in Horse Power. 

WRITE FOR SHREDDER CATALOG No. 38 
CRUSHERS AND GRINDERS FOR GENERAL WORK 

Limestone, Shale, Clay, Coal, Gypsum, Lime, Oil Cake, Bone, Tankage, 
Oyster and Clam Shells, Guano, Phosphate Rock, Fish Scrap, Marl, Natural 
Cement, Fire Clay, Calcined Clays, Tobacco Stems, Ochres, Kaolin, Corn 
Cobs, Peat, Barytes, Mica, Sugar, Salt, Stick-Lac, Stucco, Feed of all kinds 
Chemicals of all kinds, and many other materials. 



Specifications Oil Cake Grinders 





Hopp'r 
Ope ng 


Size 
Feed 


Capacity Tons Per Hour 


fc>ize 
Pulley 


Sp'd 

R.P. 
M. 


Horse 
Power 


Extreme 
Dimensions 


W'ght 


Size 
Mill 


Inches 


Using 
Break- 
er 


Nut 


Pea 


Fine 
Meal 


Nut, 
Pea& 
Meal 


Dia. 


Face 


L'gth 


W'th 


H'ght 


P'nds 


00 



1 

2 

2xx 

3 

4 

5 


8x4 
12x5 
15x6 
18x6 
24x6 
18x8 
24x8 
30x8 


no 

cd 

U 

V 

*3 


1 

1H-2 
2H-3 
3- 4 
5- 6 
8-10 
10-12 
12-15 


% 

l-i H 

1H-2 
2^-3 
3- 5 
6- 8 
8-10 
10-12 


1 

2 
3 
5 
6 

8 


% 

2^-3 
3- 5 
6- 8 
8-10 
10-12 


8' 
8* 
16 
16 
20' 
20' 
20' 
20' 


6H' 

iov* 

12>* 

15' 

15' 

18' 

20' 


2000 
1800 
1600 
1600 
1600 
1000 
1000 
1000 


4- 6 
8-10 
15- 18 
20- 25 
30- 35 
40- 60 
70- 80 
80-100 


3'6' 

3'6" 

4'8' 

4'8' 

4'8' 

6' 

6' 

6' 


4'1' 
5'1' 

Alo- 
e's' 

7' 

6'10' 
8' 
8'6' 


2'6' 
2'6' 
3'2' 
3'2' 
3'2' 
4'2' 
4'2' 
4'2' 


1400 
2000 
3650 
4500 
5300 
8000 
9500 
12000 



Larger Sizes Built to Order. 

WRITE FOR OIL CAKE CATALOG No. 39 



Specifications Clay and Shale Grinders 





Hopper 
Op'ning 


Size 
Feed 


Approx. Cap' city 
Brick per 10 Hrs. 


Size Pulley 
Inches 


Speed 


Horse 
Power 


Extreme 
Dimensions 


Wgh't 


Size 
Mill 


Inches 




Medi'm 

Size 
Grind'g 


Fine 
Grind'g 


Dia. 


Face 


R.P. 
M. 




Len'th 


Wdth 


Height 


P'nds 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


10x14 
20x12 
30x12 
40x12 
30x16 
40x16 
50x16 
60x16 
70x18 
80x18 


6' 

7' 

8' 

8' 
From 
Steam 
Shovel 


25000 
30000 
40000 
45000 
55000 
65000 
80000 
100000 
120000 
130000 


20000 
25000 
30000 
40000 
45000 
60000 
75000 
85000 
100000 
120000 


20 
20 
20 
20 
20 
24 
24 
24 
24 
26 


10H 

15 

15 

17 

18 

20 

22 

24 

26 

26 


1400 
1400 
1400 
1400 
1000 
1000 
1000 
1000 
1000 
1000 


30-35 
40-45 
55-60 
70-75 
80-90 
100-110 

125 

150 

175 

200 


V 3' 

V 3' 

V 3' 
7' 3* 
8'10' 

8'io' 

8'10' 
8' 10' 
8'10' 
8'10' 


6'6' 

7'0' 

8'0' 

9'0' 

9'6' 

10'6' 

11'7' 

12'6' 

13'6' 

15'0' 


4'ir 
4'11' 
4'11' 

4'ir 

5'10" 
5'10' 
5'10' 
5'10' 
5'10' 
5'10' 


8500 
9500 
11500 
15000 
18500 
22000 
25000 
27000 
28500 
30000 



WRITE FOR CLAY CATALOG No. 40 



Mention material you wish to crush or grind and we shall see that you 
receive the proper catalog. 



1 
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Brick Making Machinery 



CHAMBERS BROTHERS COMPANY 

Main Office and Works 

Fifty-Second and Media Sts., PHILADELPHIA, PA. 

MANUFACTURERS OF BRICK MAKING AND CLAY WORKING MACH- 
INERY 

BRICK MAKING MACHINERY 

with capacities of from 10,000 to 100,000 daily 

Briquetting Machines 

Single and Double Shaft Mixers 

The C. A. Wentworth Washing Machine 

Roll Crushers 

Disintegrators — Six Sizes 

Pan Grinders for both Dry and Wet Grinding 

7J feet diameter Dry Pan, weight 25,000 lbs. 
9 " " " " " 40,000 " 

8J " " Wet Pan, " 46,000 " 

Measuring and Feeding Machines, for feeding dry materials in fixed proportions. 



The Keystone Measuring and Feeding Machine 
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Sugar Making Machinery 



THE HOOVEN, OWENS, RENTSCHLER 

COMPANY 

HAMILTON, OHIO 

SUGAR MACHINERY, CAST IRON GLOBE DIGESTERS AND COOKERS 
FOR PAPER MILLS AND BLEACHERIES, PLATE GLASS FINISHING 
MACHINERY, SEMI-STEEL, STEEL RE-INFORCED ANVIL BLOCKS, 
FLEXIBLE COUPLINGS, AND SPECIAL HEAVY CAST IRON CASTINGS 



Globe Digester and Cooker 

The cast iron Globe Digester and Cooker is made in sizes up to and including 
12 feet in diameter and is equipped with adjustable babbitted trunnion bearings. 
The drive may be from the ceiling hangers, as shown in illustration, or from 
beneath the floor — at the option of purchaser. 

The Anvil Blocks are made in any size and arranged to accommodate any make 
of hammer. They are composed of a 
special mixture 01 semi-steel and thor- 
oughly steel-re-inforced by the HAMIL- 
TON process. 

The Sugar Mill Housing shown is 
thoroughly triangular bolt bound, and 
of such design that the completed housing 
is of maximum possible strength in every 
direction. This illustration shows more 
plainly than any description its excellent 
design for resisting the enormous pressures 
to which it is subject. 

The 86* Cyl- 
inder illustrated 
is a good exam- 
ple of our large 
semi-steel cast- 
ings and proves 
that we have 
excellent facili- 
ties for making 
cast iron or semi- 
steel castings of 
any size and 
weight consist- 
ent with modern 
foundry prac- 
tice. 



Re-Inf orced Anvil Block 



86* Semi-Steel Low 
Pressure Cylinder 



Sugar Mill Housing 
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Paper Box Machinery 



M. D. KNOWLTON CO. 

Main Office and Works 

24 ELIZABETH ST., ROCHESTER, N. Y., U.S.A. 

New York London Chicago 

PAPER BOX AND SHIPPING CASE MACHINERY 



MACHINES FOR CUTTING, TREATING AND FORMING, 
PAPER BOARD AND SHEET FABRICS. 

Our experience in designing and making machines for this class of work 
extends over a period of thirty years. Our shop facilities are excellent. 
Many of the machines we manufacture are necessary to other industries as well 
as to that of the paper box. Below is only a partial list of the standard and 
automatic machines we manufacture and carry in stock. We solicit inquiries 
for standard and special machinery of this class. 

CUTTING MACHINES 

for Slitting, Sheeting 

or Shape Cutting, 

Paper, Pulp, Fibre 

or Corrugated 

Board and Sheet Fabi 
Scorers 
Rotary Paper Slitters 

Re winders 
Rotary Cardboard Slitt< 
Corner Cutters 
Slotters and Flap Cutte 
Folding Box Slotters 
Roll Sheet Cutters 
Neck Choppers 
Thumbhole Machines 
Skiving Machines 

Round and Oval Cutters Heavy Rotary S&tter for Fibre and Corrugated Board 

Rotary Cutting Knives 

TREATING MACHINES 

for Coating Paper and Cardboard 

with Glue, Silicate of Soda, Paste 

and other Liquid Solutions. 
Automatic Gumming Machines 
Plain Gumming Machines 
Sheet Gluers 
Sheet Palters 
Flange Gluers 
Folding Box Gluers 
Paraffine Coaters 
Silicate of Soda Coaters 
Glue Cookers and Mixers 
Glue Pots 

FORMING MACHINES 

for Creasing, Bending and Shap- 
ing Paper ax>d Cardboard 
Automatic Greasers and Skrtters 
Folding Box Greasers 
Flange Benders 
Plain Corner Stayers 
Turn-in Corner Stayers 
Ender and Corner Stayers 
Tape Stayers 
Covering Machines 
Topping Machines 
Trimming Machines 
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Braiding and Insulating Machinery 



NEW ENGLAND BUTT COMPANY 

PROVIDENCE. R. I. 

European Agents: Sebon Engineering Company, Ltd., London, England 

MANUFACTURERS OP BRAIDING MACHINERY; MACHINERY FOR 
INSULATING WIRES AND CABLES. 

BRAIDING MACHINERY 
American and German Type 

Used for making plain and fancy 
braids for dress trimmings and milliner}*, 
round and flat shoe laces, soutache 
braids, candle wicking, tapes, cords, 
banding, clothes lines, fish lines, pack- 
ing, gas tubing and rubber hose, round 
and flat elastic 

Sash Cord Braiders for making solid 
sash and curtain cord of various sixes. 

Sash Cord Finishers for polishing solid 
sash cord. 

Silk Covering Machines for covering 
cotton -with silk. 

Braid Spooling and Measuring 
Machines. 

Rubber Spreading Machines, built 
of any desired width for applying a 
thin coating of Tubber to cloth. 

INSULATING MACHINERY, 
Single, Double and Triple Deck Braider . 

These are made in all sizes and com- 
binations for covering wires from small 
sizes up to large cables. 

Magnet Wire Machinery for silk and 
cotton covering arranged to hn.-n<flp 
round and flat wires. 

Annunciator Wire Winders, Single, 
Double or Triple Deck, 
wires or cables with paper or other 



taping 



insulsted wires and cables from the small sia 



Triple Deck i6*»exs4- 
Ha. i Otbfe Bnrider. 

Taping Machinery for 
materials. 

Polishing Machines, for 
up to 3" cables. 

Wire Measuring Machines. 

Twinning Machines. 

Rubber Strip Covering Machines, for applying rubber insulation to 
wires and cables with either single or double seam. These machines are 
built in several sizes and handle from one up to twenty wires at a time. 
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Wire Rope and Cable Machinery 



NEW ENG LAND BUTT COMPANY 

MACHINERY FOR THE MANUFACTURE OF WIRE ROPES AND CABLES 



7 REEL HIGH SPEED STRANDING MACHINE. 

In this type of machine the reels are carried in stationary cradles hanging 
at the center of the machine and the frame revolves about them. 

By this construction, the machine being perfectly balanced, a very high 
speed is attainable. It is built in several sizes from small machines, for 
making the initial strands of small wire ropes, up to large laying machines 
holding 2000 lbs. to each reel. It is also built for making 19 wire strand. 



24 REEL HORIZONTAL CABLING MACHINE. 

This machine is of the planetary type in which the reels are kept in a 
vertical position by means of cranks and an eccentric ring at the rear of 
the machine. 

It is built in single heads or in tandem form with any combination of 
heads and is used for making cables of concentric strand and also for 
armoring cables. 

We are prepared to furnish this type of machine in a large variety of 



Take up Fixtures for the above machines are built in either the single 
drum or the double grooved drum types. 

Wind up Reel Fixtures with automatic and adjustable traverse motions 
can be furnished suitable to handle anv size of reels. 
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Testing Machines 



TINIUS OLSEN TESTING MACHINE CO. 

500 North 12th Street, PHILADELPHIA, PA. 
TESTING MACHINERY AND INSTRUMENTS 



We manufacture a complete line of Olsen testing machines for the Physical 
testing of any material under any condition. These machines are designed for 
accuracy, sensitiveness, rigidity, strength and endurance, and they are today the 
recognized Standard of high grade testing the world over. 

We are also the exclusive manufacturers for the "Turner" Impact Testing 
Machine, "Fremont" Impact Testing Machine, "White-Souther" Endurance 
Testing Machine, "Upton-Lewis" Fatigue and Toughness Testing Machine, 
"Norris" Slip Abrasion Testing Machine, and exclusive American Agents for the 
"Herbert & Fletcher" file tester and tool steel testing machine. 

We build machines for applying all tests as enumerated below and are prepared 
to design and build special machines for determining any physical property. 



Our 
parts a 
Part 

Part 

Part 

Part 

Part 
Part 

Part 
Part, 



Catalogue is divided into eight 
s follows: 

A Universal Testing Machines 
and Instruments. 



10,000 lbs. to 1,000,000 lbs. 
incapacity. 



B 



D 



E 



Spring Testing Apparatus and 
Spring Machinery. 

Cement and Concrete Testing 
Machinery. 

Cloth, Yarn, Paper, Rubber 
and Leather Testing Ma- 
chinery. 

Wire, Chain and Anchor Test- 
ing Machinery. 

Oil, Grease, Bearing Metal 
Testing Machines, Viscosi- 
meters, Dynamometers, etc. 

Transverse Testing Machinery. 

Special Testing Machinery. 
(Impact, Indentation, Vi- 
bratory, Hardness, Endur- 
ance, Bending and Torsion 
Testing Machinery.) 

Any of the above parts 
mailed upon 
request. 



Olsen's Universal Autographic Testing Ma- 
chine. Three Screw Type with Direct Motor 
Drive. Patented January 7, xooS. 



Our OlBen Testing Machines have received the 
highest Awards at all Expositions, and the Elliot- 
Cresson Gold Medal from the Franklin Institute. 

The Upton-Lewis machine is the very latest 
type of Testing Machine designed for making 
alternate stress or fatigue tests. The machine is 
unique and wonderful results are obtained by its 
use. Full description and particulars upon ap- 
plication. 



Upton-Lewis Toughness 

Testing Machine. 

Patent Applied Fox. 
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RIKHLE BROS. TESTING MACHINE CO. 

H24 N. Ninth Street, PHILADELPHIA, PA. 
TESTING MACHINES AND TESTING APPLIANCES. 



Wt* aw the Oldeat and Largest Testing Machine Manufacturers in the United 
H I u I u*h . 1&» t tthl \A\va\ nearly 50 years ago. The Riehle* Testing Machines are used 
K\ tin* leading (Vllegt**, Steel and Ironworks. United States Government, many 
(weigh UovernmenU, and are recommended by many of the most prominent 
umi MimWul l-u^ineer* throughout the world. We design and build the^e ma- 
V'!mu*» I'rmu 5000 Ibi, to 1,000*000 lbs* and over in capacity for the determination of 
any uKvauaJ iuvi*rt>'. 



\ of Richie Testing Machines 
Designed Right. 
Plenty Strong Enough. 
No Sparing of Material. 
Long Base Lines. 
Simple in Construction. 
All Parts Accessible, without tak- 
ing whole machine apart. 
Tine Finish. Attractive in Appear- 



XOTE 
We are now building all the Riehl6 
wferticai. Son Ppwer-Testi ng Ma- 
chines with two 2 . three (3), or four 
**U* U. s. Si«AJ>ad v«cacal Swifts 4; Main Puuu« Screws as may be 
T*Atia* Ifcuhoi*. Ti*«« 3cx*w T>i*» desired. 

Yvi quick anU ronvciiicut reference our complete line of Testing Machines is 

catulo^uoU :w> cuuuicia.ua bviow 

HUUiLS CKsiriAix MACHINE CATALOG!!* ~AT 

lllv. stia'In,; .oJ ic-L.iboi^ ui ut acgM 3ie4b4 U. Sk Steadac* TMxae IfccMa**, Screw 

a'. 1 H>JidOaC Pu*ci, ilsv 'tt* .»^U : n£eii»OU£. to 

Ritiubcis, Toi^iOUA* uiu Tnii^u.t Tedium, a*so < 
RUv&LK CATALOG UK 'AA.'' Of BJUBWSO* 

<A:. ^.u'.u^ .iuc^vk^w^o .uni oebcrtpuoo* ui rh© very i 




Solent t.. s .'.vlA*.v.\it£>6iou n*ui ^uaa^uiy u> 
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Contract Manufacturing, Special Machinery 



CYRUS CURRIER & SONS 

Established 1842. Incorporated 1900 

NEWARK, N. J. 



ENGINEERS, MACHINISTS, IRON FOUNDERS. PATTERN MAKERS 
AND MACHINE BLACKSMITHS. 



Our principal business is contract manufacturing and jobbing in all of the above 
lines. In contracts requiring patterns, iron castings, forgings and machine work, 
we are particularly well equipped, as we do not require the services of outsiders, 
consequently being able at all times to give the work personal supervision which 
assures the customer prompt and careful attention. 

Partial list of what we manufacture: 

Complete equipments for the manufacture of coated cloths, consisting of four 
styles of coating or spreading machines. 

Hot room, drying and festooning equipments. 

Two roll calenders, light and heavy styles. 

Two roll embossers, light and heavy styles. 

Embossing presses of steel, platens 24" x 48", 24* x 54", 24" x 58*. Other size** 
to order. 



The most improved machinery for operating drawbridges by steam, gaso- 
line, or hand power, also sole manufacturers of Mershon's patented device 
for locking rails on drawbridges (to prevent derailment of trains), pronounced 
by engineers the only positive safeguard. We have many of both the above 
equipments installed, several in the immediate vicinity. 



Hand power pillar cranes for freight stations and piers. 
Engravers' transfer presses. 
Hydraulic presses and accumulators. 
Forged steel rolls all sizes. 
Pressed paper rolls from special stock paper. 

A specialty of furnace castings, slag, metal pots and mould castings of our 
special iron. 

Machinery for corrugating and lining straw board. 
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Plate Work, Special Machinery 



L. O. KOVEN & BROTHER 

OFFICE-SO Cliff Street, N«w Yobk Crrr 

Factory— JERSEY CITY, N. J. 



ENGINEERS, MANUFACTURERS 


AND DESIGNERS. FABRICATED 


PLATE STEEL, COPPER, BRASS, 


TIN, ALUMINUM, ETC., OF ANY 


fWAPE. DESIGNERS OF SPECIAL 
ING INDUSTRIES. 

\Vt» are prepared to do plate work of « 
Kwtorie*, Plantations, Chemical Work 
Kertiliaer Plant*, Water Works, Goven 
uUo make and design Special Apparatu 
all lintm of buainm* WE HAVE T 
VOUHH. 


APPARATUS FOR MANUFACTUR- 


?very description for Ships, Mills, Mines, 
^s, Paint Works, Paper Mills, Abattoirs, 
linen t Work, Sewage Systems, etc. W T e 
5 and Machinery to meet the progress in 
HE FACILITIES FOR IMPROVING 


A Partial list of Wknt We Make 


AiUooWvw 


Jacketed Tanks 


UuHW SterilUers 


Kilos 


Hvead Hack* 


Lead lined Tanks 


(\m Wasbe** 


Malt Tanks 


Ca,u.ued <W<U S^enhaers 


Metal Melting Furnaces 


Cheese Yata 


Mixers 


(^fcuva KvUvi 


Muitos 


Cotf **otos 


CHI Filters 


tVjuvtai*^ MUkv Coolers. 


CH^ter Wastes 


Co^H^ TauXs 


Percolators 


Coift** VuwX Steel Tank** 


Fie Racks 


<i\w*o-fci»£ Tankj* 


Pipe Riveted) 


lfVviWg .\pparaAua 


Plating: Tanks 


l£\bauM \kuii folds* 


Saml Blast Tanks- 


ljAU-actors 


Steam Kettles 


<,l:U\atti»ed Tauka 


Sterilisers 


l? inline Tank**. 


Stills 


(,uv*owt,»ters 


Smoke Stacks 


GlHsiS ^KiJuci 


Tank*. Mr, Gasv Oil and Water) 


Glue Vu*olvers 


Tunbter* 


Gum Xka^hera 


Vacuum Pan* 


DUvm ljoilera 


Varnish Tank* 


Ijk'D Water Tanka 


Vukamaers- 


Humidifiers. 


Water Sfciife. 
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Castings, Ingot Molds, Structural Cast Iron 



THE MARSHALL FOUNDRY COMPANY 

PITTSBURG, PA. 
INGOT MOLDS AND GREY IRON CASTINGS FOR ALL PURPOSES 



Capacity 350 Tons per day 



We make a specialty of large castings, such as: BLAST FURNACE CAST- 
INGS, EVAPORATORS, CONDENSERS, SPECIAL EXHAUST OUTLETS, 
ETC. 

CAST IRON 
Ladle Linings, Cinder Pots, Kettles for Chemicals, Etc. 

Our success in this line is the result of years of experience and the use of 
iron especially adapted for this class of work. 

STRUCTURAL CAST IRON 
Columns and Bases 

Our facilities for production are unsurpassed, having a plant capacity of 250 
tons per day. 

INGOT MOLDS 
Solid or Split 
I All kinds and sizes for Bessemer, Open Hearth or Crucible Steel. 
I We have on hand PATTERNS and EQUIPMENT for all sizes used in 
general mill work. We solicit your correspondence before placing your order. 
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Htiwi I'late. Construction 



THE PETROLEUM IRON WORKS CO. 

SHARON, PA. 

NfcW Yuhk St. Louis Houston. Texas 

FABRICATORS AND ERECTORS OF EVERY VARIETY OF LIGHT AND 
HEAVY 8TEEL PLATE CONSTRUCTION. TANKAGE FOR ALL PUR- 
POSES. LARGE OR SMALL. OIL REFINERY EQUIPMENT, STAND 
PIPES. WATER TOWERS, SMOKE STACKS, PEN STOCKS, RIVETED 
MTRRL PIPE, BLAST FURNACES, HOT METAL LADLES, BOILERS, 
ANNEALING BOXES, "LEMAN" COUNTER CURRENT CONDENSERS, 
"URM" FUEL OIL BURNERS, "WASHINGTON" AUTOMATIC OIL AND 
QAtt SEPARATORS! PORTABLE RECEIVING TANKS, CAR TANKS, ETC. 



The IVtroleum Iron Works Company is located on a property of forty acres, 
aitMattnt About three miles south of Sharon, Pa. 

Owr railroad facilities here are excellent, as the works have direct connec- 
tions with the New York Central, the Erie and the Pennsylvania Railway Sys- 
tem*, Owr trackage for receiving and shipping inbound and outbound freight 
!« more thau a mile in length, thus affording ample space for car storage and ideal 
aciluie* U* making shipments. Car shortages and delays occurring where there 
U tmt one raUioad connection arc practically unknown in this district. We, 
thvMfvKow feel sure the trade will fully appreciate this condition, as it enables us 
U* fluaramee our promises of delivery to points in every direction. 

IW yav^cnt pUut consists of a substantial steel structure, fully equipped with 
v\\v*lv*u uMvhiucis* tools auvi appliances* which insure accurate and rapid pro- 
ves ^wuv We aie now in pu^cion to ^iv« our custo m er s better satisfaction and 
mv^y wompi ^H-stce than ever before. Superior manufacturing facilities and 
yawJul *h\^ iuHwtkon %iU continue to maintain our long established reputation 
M K^K sU» %o*^ 

It vs vU'hcuh to prepare a caratogue that will adequately describe and illus- 
Ua^e aH t V> \ U.v«i of sheet metui structures and apparatus that we are in posi- 
\ V>\W tv* ivt >ux\ s* i J erect, H*e illustrations presented are shown merely as types 
\>4 v*v* \^kva .uk> ot *or< aiuou& %ruca »e migfrr enunwratc the following: 

MM &***** Taafc* Ihiitoaari Wafer Sarat* Ga are r te r s 

,ta$* aju4 ttMr>)t; T^afcs. Hat Metal Ladles 

As M &to**** f>Mkk& Oa WtiUmwnm cwaa- Ol WL Furnaces 

\V*«W I>mm& ***** Paap Digesters 

Vi^e* S*M*v*** VfcaJte. "teaaaaT Cmia/nr Gatwaadzing Kettles 

\b****& V**k& C*m*t Crrfraairi Otaaoting Cylinders 

A\mv<*awua* $ W* ft» ^WaitfHtnfctqtt^ .%itfia^ Caaiirmrr Boxes 

t*M)u a**tic VM *a»l Cia* Qaal Bins 

V^*iM T*aJfc& Soa ag u vtuc* Sfeaaaa Separators 

Tv^ T*u*& ^aaa" S*eA CM Baaat- Air Bccefeers 

ftyfro Vu^^iwytfM? «s. Waacr Towers 

AuwXs, RtvKMift Staat PI** Sfcaaal Pipes 

Ite^^e WswjJ^k ttuaa** Saaato* Stacks (Self- 

fi&ct; i^uj^s INij rocte* Saaawrting and 

Cu* '(***& Bias* Ptanaasaa oana- Gapaa^ 

J^uxVv ^svxiivuj^ pUto*/ aawacaaaga, etc., etc: 



V»*^c^.y >$anwi* >vOtein^ uix, uiu n suet ^e^^eacesbd to offer the 
*..\icv."» ,*' a*£ S'vaww^ c^tkitiitcut. »a jruer to jeattttt prompt replies to 
/ ..i v> ^c ww'. •■ > t-- A ^w>v -»*ii^»ete -tetau moemacwnv including speci- 
k . V.:* \ .0 > k 'uv \ ;ks % iv-i >v;>^ctc. ^e >7p« ^y jruuiai and careful atten- 
\ ,. - .•>■ ,\u ^uc^v^iw^ as,^*^c>- o >h a^oiiitt .\utit at: laaat a portion of your 

»M Levi ,\^»\ 

Yn n>uc to aixvu^u >*Kx;c j>*i»i^ o . m« c^asauat: j&csnaca*as in prices, and 
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Steel Plate Construction 



THE PETROLEUM IRON WORKS CO. 



OIL REFINERIES— COMPLETE 



lO' x 3C Single, Double, and Triple Compartment Cylindrical Horizontal Oil Storage 
Tanks ready for shipment. 



150 000 Gallon Water Tower, 

Yonkers, N. Y 

(Height over all 184') 



R. R. 
Erected Ea 



ank. 

, for the 
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Built 1*, Sltrl VlaU C<>9i*truc1k:'9i 



MILWAUKEE BOILER COMPANY 

220 iteuuuK St., MILWAUKEE, WIS. 

Wl All fUEPUCED TO FURRSH A1IIU1BG HT STEEL PLATE 
OOHSTlTXTiaH FOR BEET SUGAR REFIHERIES, PAPER MILLS, OIL 
REFXXERXESs SCUP FACTORIES, WOOD ALCOHOL AHD TDEPEKTIKE 
PLAXTS* TiirS x PC*t STORAGE Ol PRESSURE) WITH RIVETED 
SEAMS* PEXSTvXXSv RIVETED PIPS FOR HYDRAULIC AND STEAM 
PRKS&UIS; SX&ArST POTS, STEAM HEADERS, EXHAUST HEATERS, 
MUCK R£KMSI9'd CTU5TDERS, GALVAHIZDfG POTS, RETORTS, 
STILLS* AvJTATOR^ STEAM PAIS ATO JACKET KETTLES. 



V»0 s 1- ^v...v - .- 

i \ i r> j».v- .*..'. n.x v. ^ v\ — » . 

t». .U A s .v..- v. - 
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Steel Construction 



RITER-CONLEY MANUFACTURING CO. 

PITTSBURGH, PA. 
STEEL CONSTRUCTION 



This company has splendid facilities for designing, fabricating and erecting 
such structures, etc., as are listed and illustrated below. 



Barges 

Blast Furnaces 

Bridges 

Buoys 

Caissons 

Converters 

Car Tanks 

Gas Holders 

Gas Plants 

Galvanizing Pots 

Ladles 

Mixers 



Penstocks 
Pipelines 
Pressed Steel of every 

Description 
Stacks 
Stand Pipes 
Steel Ships 
Steel Plants 
Structural Steel Work 
Sugar Crystallizers 
Tanks 
Towers for Transmission 

lines 
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Steel Plate Construction 



STRUTHERS- WELLS COMPANY 

Established 1S51 

WARREN, PENNSYLVANIA 

N. T. Office, 50 Church St 

ANYTHING IN STEEL PLATE CONSTRUCTION FOR BEET SUGAR 
REFINERIES, PAPER MILLS, OIL REFINERIES, SOAP FACTORIES, 
WOOD ALCOHOL AND TURPENTINE PLANTS, TANKS (FOR STORAGE 
OR PRESSURE) WITH EITHER WELDED OR RIVETED SEAMS. PEN- 
STOCKS, RIVETED PIPE FOR HYDRAULIC AND STEAM PRESSURE, 
EXHAUST PIPES, STEAM HEADERS, EXHAUST HEATERS, BRICK 
HARDENING CYLINDERS, GALVANIZING POTS, RETORTS, STILLS, 
AGITATORS, STEAM PANS, AND JACKETED KETTLES. 



View of one corner of Erecting Floor 

We will contract to furnish specially designed work in steel plate from cus- 
tomers' plans and specifications, either completely built up in the shop or 
assembled, knocked down and shipped in sections as may be called for. 

Our equipment and experience enable us to handle both intricate and simple 
work with equal ease and dispatch. Our workmanship will pass the most rigid 
inspection. 

We maintain a fully equipped estimating department at our shops and also at 
our New York Office. This enables us to furnish prices promptly. 

If you want a specially designed piece of work, send us your drawings and 
specifications, — we have probably built it before, or at least something very 
similar to it. 

Smoke breeehings, stacks and air flues for modern buildings are right in our 
line. 
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Skylights and Sash Operating Devices 



THE G. DROUVE COMPANY 



BRIDGEPORT, CONN. 



Telephone Connections 
Western Union Code 



BRANCH OFFICE 
180 N. Dearborn St.. Chicago. Iul 



"ANTT-PLUVIUS" PUTTYLESS SKYLIGHT & SASH OPERATING DEVICES 



"ANTI-PLUVIUS" PUTTYLESS SKYLIGHT 

The "Anti-Pluvius" Skylight is weather-proof. It can be furnished in any 
type and will be found to be a permanent construction. The glass is bedded on 
cow-hair felt which provides a cushion resting surface to take up shock, vibration 
or expansion and contraction. The weight of a man on the bridge is carried 
through to the supporting channels below without contact with or pressure on 
the glass. Each light is independent of every other and does not come in contact 
with metal, thus doing away with condensation from sweating. Manufacturers 
in general are gradually replacing old and worn out skylights with the "Anti- 
Pluvius," thereby establishing a standard and doing away with much crackage 
and breakage of glass. Other information furnished on request, together with 
estimates. 

"STRAIGHT-PUSH" SASH OPERATOR 

The "Straight-Push" Sash Operator oper- 
ates any number of sash positively, quickly, 
and with individual power applied to each 
sash. A rack and pinion moving a line of f * 
pipe, supported by brackets, backwards and 
forwards, is the guiding principle, and a push 
or pull is secured instead of torsion. 

The main guide lever-arms are of }" steel. 
The supporting brackets are formed of \" 
steel with cast-iron spools on bearing shafts 
of phosphor bronze. The operating wheel 
has cut-steel gears with steel shaft controlling 
a cut-steel rack and pinion. The few con- 
nections are made with phosphor bronze 
washers between to prevent these parts rust- 
ing together. 

A one-man control gives sufficient power 
to operate lines of sash 100, 200 or more lineal 
feet. 

Full information on request. Straight-Posh Sash Operator 
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Radiators 



THE H. B. SMITH CO, 



PRINCESS DIRECT RADIATORS 



Single 
Column 



Two 
Column 



Three 
Column 



Five 
Column 



Five Column 
Window Height 



Malleable Iron Push Nipple connection between Sections. 



t^+ «+ i?„~+,t~, /Two tests 100 lbs. water. 
Test at Factory | Qne test g() lbg gteam 

One and two column Radiators, Sections 3" on centers. 
Three and five column Radiators, Sections 3}" on centers. 



PRINCESS 

WALL 

RADIATORS 




Flange Surface 



Indirect Radiators 

FLANGE AND PIN EXTENDED 
SURFACE 

for 
STEAM AND WATER WARMING. 
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Counters and Tachometers 
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